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ADVERTISEMENT. 

The scientific publications of the National Museum consist of two 
series—Proceedings and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 

groups. <A volume is issued annually or oftener for distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which these separate papers are published are recorded in the table of 
contents of the volume. 

The present volume is the thirty-fourth of this series. 
The Bulletin, publication of which was begun in 1875, is a series of 

more elaborate papers, issued separately, and, like the Proceedings, 
based chiefly on the collections of the National Museum. 
A quarto form of the Bulletin, known as the ‘‘Special Bulletin,” has 

been adopted in a few instances in which a larger page was*deemed 
indispensable. 

Since 1902 the volumes of the series known as ‘‘Contributions from 
the National Herbarium,” and containing papers relating to the 
botanical collections of the Museum, have been published as Bulletins. 

RIcHARD RATHBUN, 

Assistant Secretary, Smithsonian Institution, 
In charge of the United States National Museum. 

OcToBER 1, 1908. 
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SCHIZOPOD CRUSTACEANS IN THE U. S. NATIONAL 
MUSEUM: SCHIZOPODS FROM ALASKA.* 

By Arnotp E. Ortmann, 

Of the Carnegie Museum, Pittsburg, Pennsylvania, 

The present paper treats of a collection of Schizopods made dur- 
ing the investigations by the Alaska Salmon Commission in 1903. 
The collection, although small, contains a number of interesting 
forms. One of them represents a new genus the systematic position 
of which was ascertained with difficulty, and to which finally a posi- 
tion could be assigned only by altering the definition of one of the 
established subfamilies of the family Myside. 

The paper was originally to be published by the Bureau of Fish- 
eries, but was turned over to the U. S. National Museum, and _ it 
forms here the second instalment of a series of publications intended 

to describe the Schizopods of the national collections. 

Order MYSIDACEA Boas. 

Family LOPHOGASTRIDZ G. O. Sars. 

Genus GNATHOPHAUSIA Willemoes-Suhm. 

GNATHOPHAUSIA GIGAS Willemoes-Suhm. 

G. O. Sars, Rep. Voy. Challenger, XIII, 1885, p. 38, pl. 111.—ORTMANN, Bull. 

J. S. Fish Comm. for 1903, 1905, p. 968; Proc. U. S. Nat. Mus., XXXI, 

1906, p. 36, pl. 11, figs. 1a, 10. 

Station No. 4267.1 male (?), jun.—Off Sitka Sound, 922 fathoms. 

(Color, dark crimson). 
Previous records—Atlantic: West of Azores, 2,200 fathoms (Chal- 

lenger); between Cape Charles and Long Island, 852 fathoms 
(Albatross); Pacific: Hawaiian Islands, 856-767 fathoms; Bering 

Sea, 399 fathoms; between Unalaska and Kadiak, 695 fathoms; be- 
tween Sitka and Columbia River, 876 fathoms (Albatross). 

@¥or first paper see Proc. U. S. Nat. Mus., XXXI, 1906, pp. 23-54. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXIV—No. 1591. 

Proc. N. M. vol. xxxiv—08——1 1 
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The present specimen agrees seul with the « one mentioned by the 
writer among the Hawaiian Schizopods. Its length (difficult to 
measure, since the specimen is doubled up) is about 55 mm. It 

differs from the typical (adult) Gnathophausia gigas in the stronger 
development of the branchiostegal, infero-lateral, and postero-dorsal 
spines; the branchiostegal spines are even stronger than in the Ha- 
walian specimen. Besides, the supraocular is distinctly larger than 

the antennal. The outer margin of the antennal scale has five distinet 
teeth, while the type has only four, and the Hawaiian specimen has 

also four, of which the last one is very small. The rostrum is longer 
than in the Hawaiian individual; in the present specimen the part 
in front of the ocular spines is distinctly longer than the rest of the» 
carapace, including the posterior spine, while in the one from Hawan 
it is about as long as the rest of the carapace without the posterior 
spine. All these minor differences apparently are due to age. 

Family MYSID Dana. 

Subfamily LHPTOMYSIN 4 Norman, 1892. 

The division of the family Mysidxe into subfamilies seems quite 
necessary on account of the large number of genera of very various 

type contained in it. The subfamilies created by Norman “ are chiefly 
framed with reference to the British forms, and thus it is some- 
times hard to assign foreign genera and species to their proper place. 

According to Norman,’ the following features are characteristic 
for this subfamily: 

Outer uropods one-jointed, their outer margin setose. Gnathopods 
= second maxillipeds or second cormopods) conforming in general 

character of the endopodite to the mamillipeds (= first maxillipeds 
or first cormopods). First true legs (= third cormopods) similar to 
the following in general character, and not very greatly developed 
and larger than the latter. Male with all pleopods greatly developed 
and adapted for swimming, second to fifth pair biramose, all branches 
multiarticulate and setose, the outer branch of fourth, and sometimes 

also of third modified for sexual purposes, but the modification only 
extending to a slight lengthening of the limb and a change in the 
character of the setw of the terminal joints. 

This diagnosis does not exactly apply to some forms, not treated 
by Norman, which clearly ought to be placed here, while it apparently 

fits others, which are more widely different in other characters. 

Boreomysis G. O. Sars,’ for instance, although answering fairly 
well to the above diagnosis, differs at once in the presence of seven 

«Ann. Nat. Hist. (6), X, 1892, p. 147. 

>’ Monogr. Mysid., III, 1879, p. 8, 
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pairs of marsupial lamelle, and should be placed in a distinct 
subfamily. 

The genera Amblyops G. O. Sars* and Pseudomma G. O. Sars” 
probably belong in this subfamily, but differ from all other genera 
in the rudimentary condition of the eyes, which are lamelliform. 
The male pleopods are here very uniform in shape, the first with the 
inner branch rudimentary, the four others with subequal branches. 

The telson resembles rather that of the typical Leptomysinw, being 

not cleft. 
The genera Lrythrops, Parerythrops, and Luchwetomera seem to 

form a natural group, differing from the typical Leptomysinew in the 

shape of the telson, which always is remarkably short, and mostly 
has no lateral spines. In this group the male pleopods, as in the 
Amblyops group, are also very uniform, the second to fifth having 
subequal branches. 

Of the other genera, Leptomysis, Mysidopsis, Mysideis, and the 
new genus Holmesiella described herein, again form a natural group, 
characterized by a peculiar development of the male pleopods, which 

are not so uniform as in the genera mentioned above; in the fourth 
pair one of the branches develops the tendency to become longer than 

the other, bearing at the same time a peculiar armature at the apex. 
The telson in all these forms is distinctly longer than in the L’rythrops 

group, and invariably possesses marginal spines. This group, which 
may be called the typical one of the Leptomysinae, since 1t conforms 
best to the original diagnosis of the subfamily, forms a transition to 
the subfamily J/ystnae,; in fact, the latter differs only in a greater 
accentuation of the differentiation of the male pleopods, not only 
the first pair, but also the second, and generally also the fifth showing 
distinct reductions, bearing only one ramus as in the female. Some- 
times this reduction even affects the third pair. The difference of 
the two branches of the fourth pair has become very strongly pro- 

nounced in the J/ysinw, one branch being rudimentary, the other 

greatly developed. 
The genus Callomysis Holmes ° differs from all other genera in the 

subfamily Leptomysinae in the shape of the pleopods of both, male 
and female. Here, according to Holmes’ account, the pleopods of 
the female are rudimentary, but biramous, while they are uniramous 
in all other genera; and also the male pleopods are small and rudi- 

mentary, although all distinctly biramous; and further, differing from 
all other genera, here it is the ¢hérd pair in the male, in which the 

outer ramus is elongated, much after the style in certain Mysine. 

4 Monogr. Mysid., II, 1872, p. 3. 

6 Tdem, I, 1870, p. 48. 

¢ Proc. Cal. Acad. Sci. (2), IV, 1895, p. 582, 
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If we want to include Callomysis as well as the Amblyops and 
Erythrops groups into this subfamily, we are to alter slightly the 
above diagnosis of the Leptomysine as given by Norman, and put 
it the following way: 

Subfamily: Leptomysine. 
Outer uropods one-jointed, their outer margin setose. Gnathopods 

(second cormopods) conforming in general character of the endopo- 
dite to the mavillipeds (first cormopods). .First true legs (third 
cormopods) similar to the following in general character, and not 

very greatly developed and longer than the latter. Male with all the 
pleopods well developed, and adapted for swimming; second to fifth 

pair biramose, and never resembling those of the female. Sometimes 

one of the branches of the fourth (rarely the third) pair modified 
for sexual purposes, in being slightly lengthened and possessing pe- 
culiar setw on the terminal joints. 

The following key of the genera of Leptomysinx mentioned above 
may be convenient for their identification. No complete revision of 
the subfamily is intended. 

KEY TO GENERA, 

a’, Eyes rudimentary, lamelliform. Male pleopods very uniform, the first with 

inuer branch rudimentary, the second to fifth with two subequal branches. 

: Amblyops Sars and Pseudomma Sars. 

a’. Byes not lamelliform, more or less globular. 

bD*. Telson short, sometimes hardly longer than wide, always much less than 

twic2 as long as wide. Outer margin not spinous (or rarely so, in 

Buchaetomera). Apex not cleft. Male pleopods very uniform, the second 

to fifth with two subequal branches. ; 

Brythrops Sars,* Parerythrops Sars,° Euchetomera Sars.¢ 

b°. Telson longer, generally at least twice as long as wide. Outer margin 

always spinous. Apex entire or cleft. Male pleopods less uniform ; 

one branch of third or fourth pair generally longer than the other (the 

prolongation sometimes only caused by the presence of a terminal spine). 

c¢. Pleopods of female rudimentary, simple. Outer or inner branch of — 

fourth pleopods of male with tendency to become lengthened. 

ad’. Outer margin of antennal scale setose, without distal spine. Outer 

branch of fourth pleopods of male with tendency to become length- 

ened, its terminal joints only slowly increasing in length, if at all. 

e’. Telson elongated, linguiform, apex pointed or rounded, not cleft. 

Three last joints of outer branch of fourth pleopods of male with-- 

out setze, but with three strong spines. Antennal scale very long, 

Narrows DONC *= 22 eee eee Leptomysis Sars.@ 

@ Sars; Monogr. Mysid., I, 1870, p. 11; Norman, in Ann. Nat. Hist. (6), X, 

1892, p. 159. 

5 Sars, Idem, p. 40. 

¢ Sars, Rep. Voy. Challenger, XIII, 1885, p. 211. 

@Sars, Monogr. Mysid., III, 1879, p. 29; Norman, Ann. Nat. Hist. (6), X, 

1892, p. 242. 
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e*. Telson more or less triangular, apex truncate or cleft. Terminal 

joint of outer branch of fourth pleopod of male with a single 

stout terminal spine. Antennal scale lanceolate or ovate. 

f. Outer branch of fourth pleopod of male projecting only with the 

terminal spine beyond inner branch; distal joints not at all in- 

creasing in length. Telson triangular, apex truncate or cleft. 

Mysidopsis Sars. 

f. Outer branch of fourth pleopod of male distinctly projecting be- 

yond the inner, distal joints slowly increasing in length. ‘el- 

son triangular, apex with a short cleft ____ ~--Mysideis Sars.” 

dd, Outer margin of antennal scale not setose, ending in a spine near the 

distal end. Terminal joints of inner branch of fourth pleopod of 

male increasing in length, especially the last one greatly elongate, 

and bearing a spine at its end. Telson elongated-triangular, apex 

truncate, not cleftz___4—__ > St eee ee Holmesiclla, new genus. 

e. Pleopods of female biramous, although rudimentary. Outer branch of 

third pleopod of male much elongated. Outer margin of antennal scale 

not setose, with terminal spine. Telson subrectangular, 2-5 times as 

long as wide, outer margin spinous, spines remote proximally, but more 

close set distally; apex slightly emarginated, emargination spinous. 

Callomysis Holmes. 

Genus HOLMESIELLA Ortmann, new genus.?¢ 

Diagnosis —A genus of Mysidae, belonging to the subfamily Lep- 
tomysinae. Body of the usual form. Eyes large. Third joint of 
peduncle of antennule in the male with a strong conical process on 
the lower side of the distal extremity. Legs slightly setose, with the 
propodite triarticulate, dactylopodite short, with a long, curved, termi- 
nal spine. Marsupial pouch of female consisting of three pairs of 
leaflets, the anterior small. Pleopods of female all rudimentary, short 
and simple. Pleopods of the male all biramous, but in the first pair 
the inner branch is short and simple; in the second, third, and fifth pair 
both branches are well developed, of about the same length, and mul- 
tiarticulate; in the fourth pair it is the zmner branch that is much 
elongated, about twice as long as the outer. The terminal joints in- 
crease in length, and especially the last one is much elongated, almost 
three times as long as the penultimate, and carries at the distal ex- 
tremity a long and strong spine. The three last joints do not possess 

any sete. Telson elongated, triangular, apex truncated, margins 
spinulose. Uropods narrow; otolithe well developed. 

@Sars, Monogr. Mysid., II, 1872, p. 12; Norman, Ann. Nat. Hist. (6), X, 1892, 

p. 1638. 

> Sars, Idem, III, 1879, p. 1. 

¢ Holmes, Proc. California Acad. Sci. (2), IV, 1895, p. 582. 

@ Named in honor of Prof. 8S. J. Holmes, in recognition of his work on Pacific 

Crustaceans. 
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The chief character of this genus is furnished by the development 
of the fourth pair of pleopods of the male (Plate I, fig. 11). 
Here it is the znner ramus (1. e., the one that carries a lobe-like proc- 

ess at the base) which is elongated beyond the outer one, while in 

all other genera with a tendency to increase the length of a branch of 
this appendage, it is always the owterv branch that surpasses the inner. 
In shape, this elongated inner branch resembles to a degree that of the 
outer branch of, I/ysidopsis and Mysideis, being somewhat an exag- 
geration of the structure found in these two genera. 

In the form of the antennal scale (Plate I, fig. 2) Holmesiella 
differs from all related genera (Leptomysis, Mysidopsis, Mysideis) , 
and rather recalls Callomysis, or the genera of the H'rythrops group. 
The shape of the telson does not differ much from the types known 
among the typical group of the Leptomysine. In all other respects, 
it possesses nothing that varies considerably from the characters as- 
signed to the subfamily Leptomysine. 

Type of the genus—Holmesiella anomala. 

HOLMESIELLA ANOMALA Ortmann, new species. 

Plate I, figs. 1-13. 

Station No. 4192.—12 young (male and female) (cotypes).—Gulf 
of Georgia, off Nanaimo, Vancouver Island, 89-97 fathoms. 

Station No. 4251—5 female adults (cotypes).—Stephens Passage, 

south of Juneau, 198 fathoms. 

Station No. 4257.—1 male adult, type Cat. No. 31494, U.S.N.M.— 
Vicinity of Funter Bay, Lynn Canal (north of Juneau), 350 fathoms 

(estimated). 
Station No. 4264—2 female adults, cotypes Cat. No. 31492, 

U.S.N.M.—Off Freshwater Bay, Chatham Strait, south of Juneau, 
293-282 fathoms. 

Description of adult male.—Total length of largest specimen (type, 
from Station No. 4257), 837 mm. Body slender, but strong. Cara- 
pace with the frontal part projecting, not pointed, but broadly 
rounded. yes comparatively large, cornea globular, dark brown. 
Antennulw (Plate I, fig. 1).—Projecting beyond the eyes with the 

terminal joint of the peduncle; first jot subcylindrical, second joint 
very short, terminal joint swollen, thicker than the two preceding 
ones, about as long as thick, with the usual conical process at the 
distal end on the under side. 

Antenne (Plate I, fig. 2)—With the peduncle shorter than that 

of the antennule. Antennal scale large, projecting far beyond the 
peduncle of the antennulz, lanceolate, margins almost parallel in the 
middle part; outer margin almost straight, without sete, terminating 
in a strong spine a short distance from the tip. Tip and inner margin 
setose. 
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True legs (Plate I, fig. 8) slender, sparsely setose. Propodite 
three-jointed ; dactylopodite short, with a long curved terminal spine. 

Abdomen long and slender. Abdominal appendages greatly dif- 

ferentiated, but all biramous. First pair of pleopods (Plate I, 
fig. 9) with outer branch well developed and multiarticulate; inner 
branch short, about half as long as outer, uniarticulate, with a blunt 
process near base. Second and third pair (Plate I, fig. 10) with 

both branches nearly alike and multiarticulate, the inner one hardly 
longer than the outer, bearing a blunt process at the base. Howrth 
pair of pleopods (Plate I, fig. 11) with outer branches similar to 

that of the first, second, and third pair, but inner branch (bearing a 
blunt process at base) much elongated, about twice as long as outer. 
This is due chiefly to the lengthening of the three distal joints, of 
which the first two increase only shehtly, while the last one is consid- 
erably longer than these two together. All three terminal joints are 
destitute of setee, but the last one bears at its end a long and stout 
spine. The fifth pair of pleopods is similar to the second and third. 

In young males the pleopods are not so strongly developed; in the 
second, third, and fifth the inner branch is distinctly longer than the 

outer (two or three joints projecting beyond the tip of the outer), 
and the inner branch of the fourth is not so greatly elongated, 
although the remarkable increase in length of the distal joints is 

distinctly indicated. 
Uropods (Plate I, fig. 13) well developed, with well developed 

otolithe ; both branches longer than the telson, but the outer one much 
longer than the inner. Margins setose, inner margin of the inner 
branch with a row of seven spines near the otolithe, of which the 
distal one is remote from the rest. 

Telson (Plate I, fig. 18) elongate-triangular; margins straight, 
with 16-18 spines along the greater distal part of the margins; the 
spines increase slowly toward the end, the last one on each side being 
twice as long as the one preceding it. Between the two long spines 
forming the outer corners of the telson the apex is truncated and car- 
ries 4 spines, the two outer ones short and stout, the inner ones very 

long and setiform. 
The largest female represented in the collection (Station No. 4264) 

measures 40 mm. The conical process of the antennule is lacking 

in the female. The marsupium consists of three pairs of leaflets, 
of which the first pair is quite small. The pleopods (Plate I, 
fig. 12) are all uniform, being simple and of the usual shape in the 
family, increasing slightly in length from the first to the last. 
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Subfamily MYSINA® Norman.«a 

Diagnosis.—Outer uropods one-jointed, their outer margin setose. 
Gnathopods (2. Cormopods) conforming in general character of 
endopodite to the maxillipeds (1. Cormopods). First true legs (38. 
Cormopods) similar to the following in general character. Male 
with first, second, and fifth (exception, emimysis) pleopods as in 
female; the third consists of a basal joint and two branches, rarely it 
is also simple; the fourth consists of a basal joint and two branches, 
the inner minute, the outer styliform and generally of great length. 
Genera.—Hemimysis Sars; Diamysis Czerniavsky; Neomysis 

Czerniavsky; Jlacropsis Sars; Mysis Latreille; Schistomysis Nor- 
man; Jacromysis A. White. 

Genus NEOMYSIS Czerniavsky 1882.9 

Diagnosis (according to Norman).—Antennal scale subulate, very 
long and narrow, six to ten times as long as broad (running out into 
an acute, spine-like termination), ciliated on both margins. Labrum 

acutely pointed in front. Legs with multiarticulate tarsus (propo- 
dite), posterior pairs more strongly built than the anterior, and with 
more articulations in tarsus. Telson subtriangular, elongated, apex 
entire, pointed, margins spined (the spines subequal, no smaller 
spines alternating with larger’). In the male the third as well as 
the first, second, and fifth pleopods are simple, and resemble the same 
organs in female; fourth pleopod with a short peduncle, not much 
longer than broad, inner branch as usual in Mysine, outer branch 
consisting of only two articulations, the first very long, the second 
‘rather short; from its end spring two subequal, spiniform, ciliated 
filaments of no great length. 
Type.—M ysis vulgaris J. V. Thompson. 

NEOMYSIS KADIAKENSIS Ortmann, new species. 

Station No. 4272.—1 male, 2 females.—Afognak Bay, Afognak 
Island, Kadiak Group, 17 to 12 fathoms. 

Body slender; total length of largest individual (female), 21 mm. 
Frontal margin slightly produced, bluntly triangular (correspond- 

ing closely to that of V. vulgaris, as figured by Sars.*) Eyes, anten- 
nule, and antenne similar to those of V. vulgaris, but antennal scale 
more slender, 13-14 times as long as wide (9-10 times as long as 

@ Norman, Ann. Nat. Hist. (6), X, 1892, p. 147. 

+’ Norman, Idem, p. 261. 

¢'This sentence is to be dropped on account of Neomysis americana (Smith). 

4 Monogr. Mysid., III, 1879, pl. xxxiv, fig. 1. 
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wide in JV. vulgaris). P ropodites s of leg 8 with 9 to 12 . joints, 1. @., 
the third cormopod (first true leg) has 9 joints, the fourth and fifth 
have 11 joints, the sixth, seventh, and eighth have 12 joints; for the 

rest, the true legs resemble those of V. vulgaris. Telson elongate- 

triangular, about three times as long as broad at the base, margins 
with 20 to 23 spines, occupying a little more than the distal two- 
thirds of the margin, the proximal part being unarmed. These 
spines are rather uniform in size, increasing shghtly and uniformly 

toward the tip, being very crowded near the tip, while near the prox- 
imal part of the margin they are slightly more distant from each 
other. Spines at the corners of the narrowly truncated apex resem- 

bling the adjacent marginal spines; between them are two small 
spines. Uropods as in N. vulgaris. Pleopods of male resembling 

closely those of V. vulgaris, but the distal joint of outer branch of 
the fourth is about half as long as the proximal, and a little longer 
than the terminal filaments. 

Pype.—Cat. No. 31493, U.S.N. M. 
This species is closely allied to Neomysis vulgaris (Thompson) 

of North Europe,’ but differs in the more slender antennal scale, 

the number of joints of the propodites of the true legs, the relative 
length of the two joints of the outer branch of the fourth pleopods 
of the male, and in the shape and armature of the telson. J. 
vulgaris attains a length of 17 mm. 

Neomysis americana (Smith) from the northeastern coast of 
North America,’ is distinguished by the evenly rounded rostrum 
the antennal scale, which resembles that of V. vulgaris, the fourth 
pair of pleopods of the male, in which the first joint of the outer 
ramus is 4 to 5 times as long as the second, while the latter is little 
more than half as long as the terminal filaments, and by the telson, 
which resembles in shape that of V. vulgaris, and has unequal mar- 
ginal spines, with several smaller ones in the intervals of the larger. 
Size, 14 mm. 

Another species belonging to this genus is Veomysis rayi (Mur- 
doch), from Point Barrow, Alaska,’ but this species is much larger 
(up to 65 mm.), the rostral projection is quadrangular with rounded 
corners, the propodites of the true legs have 8 to 9 joints. The telson 
resembles that of V. vulgaris, but the account of it given by Murdoch 
is not full paouen to make an exact comparison. 

“Sars. Monogr. Mysid., III, “4879, p. 80, pl. xxxiv; Norman, Ann. Nat. Hist. 

(6), X, 1892, p. 261. 

b Rep. U. pea Comm., I, 1873, p. 552, and Trans. Conn. Acad., V, 1879, p. 

106. 

¢ Proc. U. S. Nat. Mus., VII, 1884, p. 519, and Rep. Pol. Exp. Point Barrow, 

1885, p. 141 pl. 1, fig. 3. 
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Neomysis awatchensis (Brandt), from Avacha Bay, Kamchatka, 
is rather incompletely known. It is said to be of an entirely black 
color, and to resemble V. vulgaris, with the exception of a shorter 
antennal scale and a “ truncated and four spined telson.” This lat- 
ter character, however, does not seem to differ from NV. vulgaris. 

EXPLANATION OF PLATE I. 

(All figures are considerably enlarged. ) 

Holmesiella anomala, new genus and new species. 

Fig. 1. Antennula of young male from Station No. 4192. 

2. Antenna of adult female. 

3. Mandible of adult female. 

4, First maxilla of adult female. 

5. Second maxilla of adult female. 

6. First cormopod (first maxilliped) of adult female. 

7. Second cormopod (second maxilliped) of adult female. 

8. Fourth cormopod (second true leg) of adult female. 

9. First pleopod of adult male. 

10. Third pleopod of adult male. 

11. Fourth pleopod of adult male. 

12. Fourth pleopod of adult female. 

15. Telson and uropods of adult female. 
= 

“Brandt, Krebse, in Middendorf’s Sibirische Reise, II, Pt. 1, 1851, p. 126. 
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NOTES ON A COLLECTION OF FISHES FROM THE 

sULF OF MEXICO AT VERA CRUZ AND TAMPICO. 

By Davin Srarr Jorpan and Mary Cyntuia Dickerson, 

Of Stanford University. 

During the winter of 1898-99, Professors Jordan and Snyder made 
a large collection of fishes in Mexico. The greater part of this col- 
lection came from the rivers, and the species obtained have been 
already recorded in the Bulletin of the United States Fish Commis- 
sion for 1899. 

The marine species are not included in this paper, and these are 

here recorded. The localities are two—Vera Cruz and Tampico. At 
Vera Cruz seines are used on the sandy beaches, and the fishes secured 
are sent to the markets of the City of Mexico, our specimens having 
been obtained in these markets. At Tampico specimens were taken 
from the muddy estuary of the Rio Panuco and elsewhere along the 

sandy shores. 
The fish fauna of the east coast of Mexico is not rich, and it is con- 

fined mainly to species which inhabit sandy shores. It is, however, 
of interest, as hardly any collecting has been done hitherto between 
Yucatan and Corpus Christi, in Texas. In all this region 

“The thousand miles of shapeless strand 

From Brazos to San Blas that roll 

Their drifting dunes of desert sand,” 

none of the rock fishes or coral fishes, Chetodontide, Pomacen- 

tride, and the lke, so characteristic of the fauna of Cuba, are to be 

found. 
A series of the specimens mentioned in this paper is in the collec- 

tions of the United States National Museum. 
A single species (Bairdiella verw-crucis) is described as new. 

Family CARCHARIID ®. 

CARCHARIAS PLATYODON (Poey). 

One specimen from Tampico. 
Length 24 feet. Evidently identical with specimens collected by 

Doctor Jordan at Galveston in 1882 and described as C. platyodon.4 

«Proc. U. §..Nat. Mus., 1882, p. 243. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXIV—No. 1592. 
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Family ENGRAULIDA. 

ANCHOVIA BROWNII (Gmelin). 

Three specimens (largest 8? inches) from the lagoon at Tampico. 

Head 3% in length; depth 44; eye 34 in head. D. 15; A. 21; 
scales, 0. 

ANCHOVIA MITCHILLI (Cuvier and Valenciennes). 

Might specimens (2 to 24 inches long) from a lagoon near mouth of 

Rio Panuco. 

Head 4 in length; depth 44; eye 3 in head; D. 14; A. 28; scales 37. 

Family DOROSOMATID At. 

DOROSOMA CEPEDIANUM (Le Sueur). 

Two large specimens (10 inches long) from the market of Mexico 

City, originally from Vera Cruz; also more than a hundred young 
specimens (the largest 245 inches long) from a lagoon near Tampico. 

‘amily; CHARACID/E. 

ASTYANAX ARGENTATUS Baird and Girard. 

The collection contains 6 examples, the largest measuring 2 inches, 

from a lagoon near Tampico. 

Family SILURIDE. 

GALEICHTHYS GUNTHERI Regan. 

Galeichthys giintheri Reagan, Mauna Centr. Amer., 1907, p. 124. 

One specimen Lt foot long from Tampico, Gulf of Mexico. 

This species is closely related to Galeichthys milberti (felis), the 

shorter maxillary barbel (reaching opercle instead of end of head) 
and the broader occipital process being noteworthy points of distine- 
tion. The original Stlurus felis of Linnweus is the gaff-topsail catfish 

(Felichthys felis), not the present species. The type, still preserved, 
has been examined by Doctor Giinther. 

ICTALURUS FURCATUS (Le Sueur). 

Three large specimens from Tampico. 
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family SYNGNATHIDA. 

DORYRHAMPHUS LINEATUS (Valenciennes). 

Three specimens (1 female, 2 male) from lagoons at Tampico. 

Family MUGILID 2. 

MUGIL CEPHALUS Linnaeus. 

Three typical specimens from ‘Tampico. 

MUGIL CUREMA Cuvier and Valenciennes. 

Many small specimens from the lagoon at Tampico. 

JOTURUS PICHARDI Poey. 

This large river Mullet, described as Agonostomus globiceps by 

Giinther, is common about the base of cascades in the neighborhood 
of Jalapa, Nico, and Orizaba. It 1s locally known as Bobo, and was 

seen on the hotel tables at Jalapa. 

Family POLYNEMIDZ4. 

POLYDACTYLUS VIRGINICUS (Linneus). 

One example, 84 inches in length, from Vera Cruz. 

Family. CARANGID 2. 

CARANX HIPPOS (Linnaus). 

One specimen, LOS inches, from Tampico. 

SELENE VOMER (Linnzus). 

Two specimens from Vera Cruz. 

Family CENTROPOMID 2. 

CENTROPOMUS UNDECIMALIS (Bloch). 

Four large specimens from Vera Cruz, found in the market of 

Mexico City. 
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CENTROPOMUS PEDIMACULA Poey. 

Two specimens from Vera Cruz, found in the market of Mexico 
‘City. These correspond to the account given by Jordan and Ever- 

mann. 
Regan regards Centropomus pedimacula of Poey, to which our 

specimens correspond, as identical with Poey’s pectinatus, a name 
which has page priority over pedimacula. We have seen no speci- 
mens referable to Centropomus pectinatus, but from the description 
of Poey,* confirmed in part by that of Boulenger,? Centropomus pec- 
tinatus would seem to be a distinct species, differing from C. pedi- 
macula in the smaller eye (6 in head), in the smaller scales (lateral 
line 65, not 55), in having the ventral fins pale, and in having no dark 
streak along the lateral line. If all these characters prove fallacious, 
the name Centropomus pedimacula should give way to Centropomus 
pectinatus. 

CENTROPOMUS PARALLELUS Poey. 

Six specimens from Vera Cruz. 
This species is distinguished by its small size, by the very small 

scales—85 to 90—a pale lateral line, and the presence of teeth on the 
preorbital. 

Family SERRANIDZ. 

EPINEPHELUS ADSCENSIONIS (Osbeck). 

Vera Cruz, obtained in markets of Mexico City. 

Family LUTIANIDA. 

LUTIANUS GRISEUS (Linnzus). 

Locality, Tampico. One example. 

LUTIANUS CYANOPTERUS (Cuvier and Valenciennes). 

Locality, Tampico. 
Length, 14 feet. A single example of the so-called “ Cubera ” of 

the Cuban markets, bearing a close resemblance to Lutianus griseus, 
but distinguished—as noted in Jordan and Evermann’s Fishes of 
North America—by the / |\\ shape of the vomerine patch of teeth, 
the large size of the canines of the lower jaw, and the somewhat 
caducous character of the scales. 

@Memorias, II, p. 121. >Cat. Fishes, I, p. 368, 
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Family THERAPONID 2. 

HAEMULON PLUMIERI (Lacépéde). 

Two specimens from Vera Cruz, found in the market of Mexico 

City. 
BATHYSTOMA RIMATOR (Jordan and Swain). 

One specimen from Vera Cruz, found in the market of Mexico 

City. 

CONODON NOBILIS (Linnzus). 

Seven specimens from Vera Cruz, found in the markets of Mexico | 5 

City. 

family SPARID XX. 

ARCHOSARGUS PROBATOCEPHALUS (Walbaum). 

Four specimens (longest 12$ inches) from Tampico. 

family GERRID ®. 

GERRES PLUMIERI Cuvier and Valenciennes. 

Gerres plumiert CUVIER and VALENCIENNES, Hist. Nat. Poiss., VI, 1830, 

p. 452 (Antilles, Porto Rico). 

Gerres brasilianus CUVIER and VALENCIENNES, Hist. Nat. Poiss., VI, 1830, 

p. 458 (Brazil, Porto Rico). 

Gerres patao Pory, Memorias, II, 1868, p. 820 (Havana). 

Gerres embryx JORDAN and STARKS, in Jordan and Evermann, Fish. North 

and Mid. Amer., II, 1898, p. 1379 (Charleston). 

Nineteen specimens from Tampico forming a graduated series, 
from 3} inches to 124 inches in length. 

These show plainly the identity of the nominal species of Gerres, 
plumiert, brasilianus, and embryx. Hmbryx was separated from 
brasilianus mainly because of the greater length of the pectorals, a 
character which does not hold good in this series. Plumieri, as de- 
scribed, differs from brasilianus chiefly in the greater length of the 
second dorsal spine (longer than head, instead of two-thirds to three- 
fourths of head), again an untrustworthy character as the following 

measurements prove. Plumier7, as described, is the young of brasili- 
anus, that is, the dorsal and anal spines are proportionately longer in 
younger specimens. However, there are exceptions to the presence of 
long spines in the young, as occasionally a young example will show 
the measurements of the adult. | 
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This identity of the three species s has already been pointed out by 
Regan. 

Dimensions. 

| Length of} Length of second dorsal : 
‘specimen. spine. Length of second anal spine. Length of pectoral. 

| 
| Inches. | 
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EUCINOSTOMUS PSEUDOGULA (Poey). 

Kight small specimens (averaging 2 inches in length), from lagoons 

at Tampico 
These agree with Lucinostomus pseudogula,; but, on the other hand, 

they can not be distinguished from L'ucinostostomus harengulus, by 
comparison either with the description of the species or with speci- 
mens (Mayaguez, Porto Rico). It would therefore seem probable 
that pseudogula and harengulus are identical. 

Family SCLAANID 2. 

CYNOSCION NEBULOSUS (Cuvier and Valenciennes). 

Two specimens from Tampico. 

BAIRDIELLA VER#-CRUCIS Jordan and Dickerson, new species. 

Corvina (Homoprion) acutirostris STEINDACHNER, Zur Fisch-Fauna des 

Magdelenen-Stromes, 1878, p. 9. (Magdalena River); not type (1875), 

which was from Panama. 

Bairdiella armata JoRDAN and EveRMANN, Fish North Mid. Amer., II 

(1898), p. 1487 (Rio Magdalena, San- Matheas, and other localities in 

Brazil) ; not Bairdiclla armata GiLL, 1863, from Panama. 

Head 32 in length to base of caudal; depth 3$; eye, 43 in head. D. 
X-I, 23; A. TI, 8. Scales 51 to 53. 

Snout long, somewhat shorter and more robust than in the Bair- 
diella armata; chin pores large; lips thin; inner teeth of the lower 
jaw somewhat enlarged (outer teeth of the upper jaw conspicuously 
enlarged). Preorbital one-half diameter of eye. Gull rakers 9+-16, 
two-fifths diameter of eye. . 
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Dorsal spines flexible, the longest 12 in head, the first two consider- 

ably thicker than the remaining spines; anal spine somewhat curved, 
12 in head, 14 in base of soft dorsal. Lateral line pores, each with 
4 simple spreading branches. 

Color silvery, a broad dorsal area from snout to base of caudal 
covered with brown dots as in B. armata and B. ensifera; also brown 
dots aggregated along the sides in the middle of the scales forming 
horizontal lateral streaks; spinous dorsal black at tip; caudal and 
soft dorsal dusky. 

The collection contains 3 specimens 8 to 93 inches in length. They 
were obtained by Doctor Jordan in 1898, in the market of the City 
of Mexico, having been received from Vera Cruz. 

Bairdiella vere-crucis is very close to B. armata, which it represents 
in the Gulf of Mexico, and with which it has been hitherto con- 

har; 
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Fic. 1.—BAIRDIELLA VER#-CRUCIS. 

founded. From 2. armata it differs in the main as follows: It has 
a somewhat less long and pointed snout, and larger teeth; the dorsal 

“spines, except the first two, are relatively frail and flexible instead 

of robust and stiff; the lateral line pores have 4 simple spreading 
branches, whereas those of B. armata have 4 branches which extend 
more or less horizontally and are branched again. The preopercular 
spines are stronger; the second anal spine is somewhat curved and pro- 
portionally longer (14 in base of soft dorsal instead of 14 or less). 
The gill-rakers are 9+16 instead of 7+11. (This comparison is 
made on four authentic specimens of Bairdiella armata from Panama, 
in the Stanford University Museum). 

Bairdiella vere-crucis differs from B. ronchus, which it somewhat 
resembles, in the essential characteristics of the teeth, 1. e., the teeth 

~ in the lower jaw are many and closely set in 4 or 5 rows in front, 
> 2 Proc, N. M. vol. xxxiv—08 
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which gradually give place to 2 rows on the sides instead of being 
relatively few and biserial throughout. 

Bairdiella vere-crucis is probably the species obtained by Stein- 
dachner from the Rio Magdalena (Atlantic) in 1878 and classified 

as Corvina (Homoprion) acutirostris, a species (identical with B. 
armata) which he had described in 1875 from Panama Bay. *He 
mentions the fact that the East Coast specimens show “ eine etwas 
stiirker gerundete und ein wenig kiirzere Schnauze,” and notes also 
the somewhat larger preopercular spines and the longer second anal 

spine. 
Direct comparison of the two species, Bairdiella verw-crucis from 

Vera Cruz (Atlantic) and Bairdiella armata from Panama Bay 
(Pacific), leaves no doubt that the two are distinct although un- 
doubtedly representative or “ geminate ” species. 

athe type of Bairdiclla verw-crucis is Cat. No. 61676, U.S.N.M.; 

Cotypes are in Stanford University. 

BAIRDIELLA RONCHUS (Cuvier and Valenciennes). 

One specimen from Tampico, length 104 inches. 

MICROPOGON UNDULATUS (Linnzus). 

Many dozens of immature specimens from a lagoon near the mouth 
of the Rio Panuco. 

POGONIAS CROMIS (Linnzus). 

Two specimens from Tampico and from Vera Cruz. 

UMBRINA COROIDES Cuvier and Valenciennes. 

Locality, Vera Cruz. Obtained from market of Mexico City. 
Two specimens, each 8 inches long. 
Head 33 in length; depth 3; D. X; I, 27; A. IT, 6; scales 48. In 

all respects the specimens correspond with the deseription i in 1 Jordan 
and Evermann. : 

Family EPHIPPID®. 

CHAETODIPTERUS FABER (Broussonet). 

A single specimen, 64 inches long, from Tampico. 

Family CICHLID®. 
NEETROPLUS CARPINTIS Jordan and Snyder. 

Locality, Tampico. 
Two specimens of Neetroplus carpintis, a species first described in 

889 from material collected by J. O. Snyder at Laguna del Carpinte, 
near Tampico. 
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The smaller of the 2 specimens (length 84 inches) corresponds to 
the original description; the larger (length 9} inches), a very old 
representative of the species, disagrees in that the depth has increased 
disproportionally to the other measurements. The depth is 2 in the 

9 length in the types, whereas in this specimen it measures barely 1%. 

Family GOBITD/4. 

GOBIOMORUS DORMITOR (Lacépéde). 

Locality, Tampico. 

Five specimens from 3} to 12$ inches in length. 
The genus Gobiomorus was based by Lacépéde on 4 species, be- 

longing to the modern genera Vomeus, Valenciennea, Philypnus, and 
Periophthalmus. It was first revived by Jordan and Gilbert in 1882, 
and restricted to dormitor, the type of Philypnus. Later, 1882, it 
was restricted to the tatboa, the type of Valenciennea, by Gill, by the 
method of elimination. Still later, 1907, it was used by Jordan for 
gronovii, the type of Vomeus by the “ first species rule.” By the rule 
of type by first designation, in accordance with the International 
Code, Gobiomorus replaces Philypnus, a matter of regret, as the 
latter name was one especially well chosen. 

ELEOTRIS ABACURUS Jordan and Gilbert. 

Eleotris abacurus JoRDAN and GILBERT, Proc. Cal. Ac. Sci., 1896, p. 228 

(Charleston). 

A single specimen 2 inches long from a lagoon near Tampico. 
Head 3 in length; depth’44. D. VI-9; A. I-8. Scales 51-20. 
The preopercular spine is well developed; the long depressed head 

completely scaled. The scales on back and belly are cycloid, those on 
the sides ctenoid. The teeth in the outer and inner rows of the villi- 

form bands are somewhat enlarged. 
The body is brown, darker on the sides, the combined effect of ob- 

secure lengthwise streaks along the middle lines of the scales; contin- 
uous with this lateral color is a brown band over the head, through 
the eye to the end of the snout; two dark streaks extend from the 
eye downward and backward over the cheeks, and a small black spot 

(size of eye) lies at the base of the pectoral fin partially hidden by 
the operele. The color of the fins, as well as this body color, agrees 

with the original description by Jordan and Gilbert, but the speci- 
men is smaller than the original type and the markings more distinct. 
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EVORTHODUS BREVICEPS Gill. 

Evorthodus breviceps GiLu, Proc. Ac. Nat. Sci. Phila., 1859, p. 195 (Trin- 

idad). 

Locality, lagoon near Tampico. 
Head 43 in length; depth 42; eye 3 in head. D. VI-11; A. 12. 

Scales 28 to 30, in longitudinal series, 10 in transverse. Body ro- 
bust, compressed posteriorly. Head thick and short. Snout blunt, 
rounded. Interorbital space narrow, one-half orbit. Jaws subequal ; 

lips thin. Teeth small, uniserial, deeply notched at tips. Teeth of 
the lower jaw horizontal, the emarginated tips projecting outwards. 
Isthmus moderate; gill openings restricted to the sides. 

Pectorals not extending to vent, each with 14 rays. Ventrals com- 
pletely united, not adherent to the belly; shorter than pectorals. 
Spinous dorsal with third and fourth rays longest (two-thirds of 

FIG. 2.—EVORTHODUS BREVICEPS. 

head). Rays of soft dorsal and of anal as long as third ray of spin- 
ous dorsal. Caudal rounded, shghtly longer than head, with 21 rays. 

Scales ctenoid, of moderate size; those on belly very small. Nape, 
occiput, and opercles scaled, the scales on opercles rather obscure. 

Cheek apparently with a number of embedded scales and one or two 
rows of minute papille. 

Color in alcohol, brown, darker above; irregularly and conspicu- 
ously spotted and blotched on the sides; pale and unspotted below ; 
the larger blotches of one side meet those of the other side along the 
dorsal line, producing the effect of irregular crossbars over the back; 
two dark spots at base of caudal alternate with a single dark spot 
on caudal peduncle. Pectorals somewhat pigmented in transverse 
bands; ventrals without color; spinous dorsal conspicuously barred 
with black; soft dorsal more or less checkered or barred with dark; 

anal pale slightly pigmented on the rays; caudal irregularly barred.. 
This singular little goby, distinguished by the unusual form of 

its teeth, has been but once recorded since it was originally described 

- 

ee 
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by Doctor Gill from the island of Trinidad. Giinther mentions a 

specimen from Surinam. 
We have six examples, the largest 24 inches long, from a lagoon 

near Tampico, in Tamaulipas. 

RHINOGOBIUS SHUFELDTI (Jordan and Eigenmann). 

Gobius shufeldti (JoRDAN and EIGENMANN), Proc. U. S. Nat. Mus., 1886, 

p. 495 (New Orleans). 

Several score of specimens of Phinogobius shufeldti were taken 

from a lagoon near the mouth of the Rio Panuco. 
The largest measures 2¢ inches in length. All agree very closely 

with the original description by Jordan and Eigenmann. 

GOBIOSOMA BOSCI (Lacépéde). 

: Gobius bosci Lactrrpr, Hist. Nat. Poiss., II, 1798, .p. 555, pl. xvi, fig. 1 

(Charleston ). 

Gobius alepidotus Biocw and SCHNEIDER, Syst. Ichthol., 1801 (after Lace- 

pede), p. 547. 

Gobius viridipallidus MircHityt, Trans. Lit. and Philos. Soc. N. Y., I, 1814, 

p. 879 (New York). F 

Gobiosoma bosci JORDAN and GILBERT, Proc. U. S. Nat. Mus., 1882, p. 613. 

Gobiosoma molestun GIRARD, Proc. Ac. Nat. Sei. Phila., 1858, p. 169 (In- 

dianola, Texas). 

Head 32 in length: depth 44. D. VII-14; A. 10. Body entirely 

naked. 

Teeth in several rows; the outer of both jaws somewhat enlarged, 
the inner of the lower jaw considerably enlarged and hooked inward. 

The color in alcohol is plain olivaceous, studded with dark pin 
points and shows faint traces of crossbars. ‘The fins are all more or 

less dusky, dorsals and anals being nearly black. 
The head has a complicated arrangement of papillae and pores, the 

former close set in rows. The largest papille are those encircling 
the chin; they approach barbels in size and are visible to the naked 

eye. 
The arrangement of papille is as follows: 
Five rows pass downward from the orbit; the anterior two end in 

a line of papille bordering the maxillary; the middle and the pos- 
terior two respectively meet two horizontal rows on the cheek, which 
rows in turn are at right angles to a perpendicular series extending 
on a line with the posterior margin of the orbit. A vertical series 
on the anterior part of the opercle joins a backward extending hori- 
zontal row; a double series edges the preopercle below and extends 
forward around the lower jaw; short rows mark the symphysis, also 
the snout between the nasal tentacles and the orbits; two rows on 

the top of the head follow the outlines of the orbits behind and meet 

in the mid-dorsal line. 
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Barbulifer by Doctor Eigenmann in his description of that genus. 
Of this species we have a single representative 12 inches long. — 
This specimen seems to agree with the nominal species Gobiosoma 

bosci, but also with Gobiosoma molestum. In fact, judging from the 
material at hand in the Stanford University Museum—specimens 
from Pensacola, Florida, from Corpus Christi, Texas, and from 
Roanoke River, Virginia—the two species, G. bosci and G. molestum, - 

are one and the same. The teeth, however, have been incorrectly 

described. They are as noted above, i. e., teeth in several rows, the 
outer of both jaws somewhat enlarged, the inner of the lower jaw 

considerably enlarged and hooked inward. 

family PLEURONECTID. 

CITHARICHTHYS SPILOPTERUS Giinther. 

Locality, Tampico. 
A single specimen, 6% inches long. 

Head 34 in length; depth 2; D. 78; A. 57; scales 46. 
Coler brownish, with darker dots and blotches. 

family BATRACHOIDID 4. 

OPSANUS TAU (Linnzus). 

Four specimens from Tampico, the largest 10 inches long, not evi- 
dently different from northern specimens. 



THE PARASITIC ISOPOD LEIDYA DISTORTA (LEIDY) 
FOUND ON A NEW HOST. 

By Harrier Rromarpson, 

Collaborator, Division of Marine Invertebrates, U. S. National Museum. 

Prof. A. E. Verrill has recently sent me specimens from the Ber- 
muda Islands of Pachygrapsus transversus (Gibbes), infested with 
an Isopod parasite. The parasite is located in the branchial cavity 
of the host. On examination the Isopod was found to be Letdya dis- 
torta (Leidy), heretofore recorded as parasitic on Uca pugilator 

(Bosc). This genus and species is therefore not confined to one 
genus and species of host. 

The species found by Fritz Mueller in the branchial cavity of a 
Grapsoid Pachygrapsus transversus (Gibbes), from the coast of 
Brazil, is probably this species and genus, and not Grapsice pon 

fritzi, the nominal species of Giard and Bonnier.‘ 
Because Grapsicepon edwardsi was found on a Grapsoid, Planes 

minutus, according to the theory advanced by these authors the para- 
site of another Grapsoid of the same family, Pachygrapsus trans- 
versus, Would naturally be a Grapsicepon. The facts prove, however, 
that this is not always the case, in this instance as in other parasitic 
Tsopod genera before cited. 

Leiaya is found parasitic on both Uca and Pachygrapsus, two 
widely separated genera of hosts belonging to different families. 

As no descriptions or figures of this form have been given since 
those published by Leidy, the following descriptions and figures may 
be of interest, in that the young female is also described and figured 
for the first time: » 

*Trav. du Labor. de Wimereux, V, 1887, p. 70, and VIII, 1900, p. 226. 
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LEIDYA DISTORTA (Leidy). 

Cepon distortus LriIpy, Jour. Acad. Nat. Sci. Phila., (2), III, 1855, p. 150. 

pl. x1, figs. 26-82.—HArGErR, Report U. S. Fish Commission, Pt. 6, 1880, 

p. 3511.—KoOsSSMANN, Zool. Ergeb. einer Reise in die Kitist. des Rothen 

Meeres, III, Malacostraca, 1880, p. 122; Mittheil. aus der Zool. Station 

zu Neapel, III, 1881, first half, p. 182.—RicHarpson, Am. Nat., XXXIV, 

1900, p. 309. 
Leidya distorta CORNALIA and PANCERI, Mem. R. Acad. Sci. Torino, (2), 

XIX, 1858-1861, p. 114.—Grarp and BoNnnNgER, Trav. du Labor. de Wime- 

reux, V, 1887, p. 68, fig. 12.—RicHarRDSoN, Proce. U. S. Nat. Mus., XXIII, 

1901, p. 579; Bull. U. S. Nat. Mus., No. 54, 1905, pp. 511-512. 

Localities.—Atlantic City, New Jersey, on Uca pugilator (Bosc) ; 

Bermudas on Pachygrapsus transversus (Gibbes). 

It is interesting to note that although Leidya distorta was first 

found at Atlantic City, New Jersey, its host, ca pugilator, extends 
as far south as the coast of Florida, and 

the new host, Pachygrapsus transversus, 

extends as far north as the Florida coast, 

so that the continental ranges of the two 

hosts overlap. 

Description of female.—Body rather ir- 

regular in outline, oblong-oval. Color 

yellow. (See figs. 1-2. 

Head large, bilobed, and with the front 

produced in a wide border or margin. 

Eyes wanting. 

FIG. 1a,—LEIDYA DISTORTA. ADULT First two segments of thorax short. The 

BEPAUE (UORS AUSTEN three following segments are the largest, 

and are subequal in length, about twice as long as the first; sixth a 
little shorter than fifth; seventh about hali 
as long as sixth. The second, third, fourth, 
and fifth segments have in the middle of 

the dorsal part of the segment a squarish 

plate, which in the fifth segment has the 
outer edges considerably elevated, so as te 
form a longitudinal carina on either side, 

which extends posteriorly over the sixth 

segment. Coxal plates or epimera are pres- 

ent on the anterior portion of the lateral 

margin of all the segments, but are almost 

completely hidden by the large ovarian wye,2—Zzya pisrortTa. ADULT 

boss which projects upward in a large, FEMALE (VENTRAL VIEW): 

prominent lobe. There are five pairs of incubatory plates, which 

i ~ + . 

“Figs. 1, 2, and 5 are from photographs taken in the U. S. National Museum. 

In the specimens photographed the pleural lamellze and the pleopoda were 

bent, so that they do not appear as long as in Leidy’s figures, 
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overlap each other on the ventral side, completely inclosing the 

marsupial cavity. The seven pairs of legs are small and feeble, the 

propodus and dactylus forming a prehensile hand.” (See fig. 3.) 

The six segments of the abdomen are more or less coalesced in the 

middle of the dorsal surface. The lateral parts of 

each of the first five segments are produced into an @) a 

elongate double-branched pinnate appendage on NA) | 

either side, so that altogether there are five pairs or ae ) } 

ten pinnate appendages to the first five segments. 
te 

4 *s . vel * ‘ 7 A Ace > » 6 The upper branches probably represent the pleural 4... 3 porpya prs 

lamelle and the lower branches the pleopods, so that, rorra. Lea or 
ADULT FEMATE. 

ro 
DZ. 

in this interpretation, there are five pairs of single- 
branched pleopoda and five pairs of single-branched 

pleural lamelle. The sixth or terminal segment is furnished with 

a single pair of elongated pinnate appendages, the uropoda. 
Description of young female—The young female differs from the 

adult in its narrower and elongated form, in not having the thorax so 

a b 

Fic. 4.—LEIDYA DISTORTA. YOUNG FEMALE. (, DORSAL VIEW; 0, VENTRAL VIEW. 

greatly distended, in the more equal length of the segments of the 

thorax, which do not have the median dorsal plate as in the adult, in 

having the segments of the abdomen more distinctly separated and 

the lateral appendages more elongated. 

4QLeidy mistook the prehensile hand for the ** recurved, abortive hooklet.” In 

some positions the hand has the appearance of a blunt hook and the dactylus 

is difficult to see. Leidy’s figure is inaccurate and misleading. The article 

immediately preceding the ‘ hooklet,”’ in Leidy’s figure, is probably the carpus 

and the merus combined. The line of separation between the two articles is 

somewhat difficult to see. Another interpretation might be given to Leidy’s 

figure, the ‘“‘ hooklet’ being the dactylus, the article preceding it, the propodus, 

and the one preceding that, the combined carpus, merus, and ischium. 
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The incubatory plates are much smaller than in the adult, and the 

marsupial pouch greatly reduced in size. The pouch is never filled 
with eggs at this stage. (See fig. 4.) 

Description of male-—Body narrow, elongate. 

Color yellow. (See fig. 5.) 
Head but little wider than long; frontal margin 

straight, with antero-lateral angles rounded. Pos- 
terior portion somewhat wider than anterior. Eyes 
wanting. First pair of antenne composed of three 
joints, second pair composed of seven, the last two 
being minute and tipped with hairs. 

The seven thoracic segments are separated from 
each other by lateral incisions, so that the lateral 
margins are not continuous. There are seven pairs 

of prehensile legs. 
The six abdominal segments are perfectly dis- 

tinct, are separated from each other by lateral 
Fic. 5,—Lemya pis: .Iclsions, and decrease gradually in width from 

Torta, MaLE.¢x 23. the first to the sixth, which carries a pair of 
elongated, tapering appendages, the uropoda. The pleopoda. are 
rudimentary. 

@Some allowance must be made for Leidy’s figures, which are somewhat 

diagrammatic. 



DESCRIPTIONS OF FOUR NEW SPECIES OF AMPHIPO- 

DOUS CRUSTACEA FROM THE GULF OF MEXICO. 

By ArtrHur 8S. Prarsr, 

Of Harvard University, Cambridge, Massachusetts. 

The species here described form a small part of a collection of 
amphipods from the Gulf of Mexico which was sent to the author 
for study by the United States National Museum. As lack of time 
prevents the completion of a full report in the near future, it is 

thought best to publish now the new forms already discovered. 
The type specimens are in the United States National Museum. 

AMPELISCA HOLMESII, new species. 

Cephalon about equal to first 3 segments of mesosome, tapering 
anteriorly, truncated, first coxal plate shghtly expanded distally, 
broader than second, about same width as third, fourth plate deeper 
than broad, lower edge much shorter than posterior margin. Last 
ephimeral plate of metasome produced at posterior ventral corner, 
bisinuate; both the process and lobe are less pronounced than in A. 
macrocephala Lilljeborg. First segment of urosome with a slight 
dorsal transverse depression and behind it a low carina (more distinct 
in male) with a slight projecting angle. Corneal lenses small but 
distinct, lower pair occupying inferior corners of cephalon. First 
antenne about the length of the cephalon, reaching only slightly 

beyond the tip of the second segment of the peduncle of the second 
pair, those of the male reaching almost to tip of third segment, 
flagellum 8-segmented. Second antenne in female scarcely half the 
length of body, third joint of peduncle shorter than second. Gnatho- 
poda slender, propodus in first about the length of the carpus and 
slightly tapering distally, that of the second about half as long as the 
carpus and slender. Dactylus of first two perzeopoda much longer 
than two preceding segments combined. Last pair of persopoda 
with the basal joint almost as long as remainder of leg, posterior 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXIV—No. 1594. 
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expansion bro ad and rounded at the tip, with 7 ( spihes on outer sur- 
face; propodus tapering and almost equal to two preceding segments 
sono biaee = dactyl shghtly longer than propodus. Last pair of uro- 
poda with rami broadly lanceolate. Uropoda 2, outer ramus some- 
what shorter than inner. long spine near tip. Telson, lobes tapering, 

Fie. 1.—AMPELISCA HOLMESII. ¢@, LAST EPIMERAL PLATE OF METASOME; g), FIRST GNATHOPOD OF 

FEMALE; gs, SECOND GNATHOPOD OF FEMALE; Pj, FIRST PERZOPOD; p;, FIFTH PERHOPOD; ¢, TELSON. 

tip blunt, armed with two spines, four pairs of dorsal spines arranged 

in a sinuous line. 
Length, female, 11 mm. 
Abundant in a collection from Ferguson’s Pass, Oyster Bay, 

Florida. 

Type.—Cat. No. 7502, U.S.N.M. 

Named for Prof. S. J. Holmes. 

HAUSTORIUS AMERICANUS, new species. 

Body tumid. First antenna, flagellum 7-jointed, the tips of the 6 
distal joints bearing calceoli, accessory fiagellum one-jointed, second 
antenna little longer than first antenna, flagellum 7-jointed. Man- 
dible, palp large, middle joint longer than others. Second gnatho- 
pod about as stout as first gnathopod, fifth jot of second gnathopod 
armed with calceoli on its posterior distal margin. Third uropod, 
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low, distal row of long spines and two dorsal lateral spines. 
Length, 8.2 mm. 
A single specimen collected by L. R. Cary at Cameron, Louisiana. 
Type.—Cat. No, 38340, U.S.N.M. 

Fic. 2.—HAUSTORIUS AMERICANUS. 4, FIRST ANTENNA; Go, SECOND ANTENNA; 9g), FIRST GNATHOPOD} 
92, SECOND GNATHOPOD; m, MANDIBLE; p}, FIRST PEREOPOD; po, SECOND PEREOPOD; p3, THIRD 

PEREOPOD; py, FOURTH PEREOPOD; ft, TELSON; U;, FIRST UROPOD; U3, THIRD UROPOD. 

MERA RATHBUNAZA, new species. 

Body slender, smooth. Head, lateral lobes rounded. First. side 

plate produced anteriorly into an acute process; third rounded; sec- 
ond and fourth truncate. Third pleonic segment, postero-lateral 
corners shghtly produced, hind margin slightly crenate. Eyes narrow 

elliptical. First antenna, second joint of peduncle a httle longer 
than first; third short, flagellum as long as peduncle, 27-jointed, 
accessory flagellum 10-jointed. Second antenna, peduncle shghtly 
shorter than that of first antenna, flagellum subequal to ultimate joint 

of peduncle. Second gnathopod, fifth joint longer than sixth, palm 
straight, oblique, hind margin convex, setose. Second gnathopod, 
much larger, fourth joint produced into an acute process, fifth more 
than twice as wide as long, palm with a tooth at its outer angle and a 



30 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

shallow notch at each end, denticulate. Third to fifth perzopods, 

second joint well expanded, oval, with free corner, fifth perzeopod 
subequal to fourth. Third uropod shghtly longer than others, pe- 

Fic. 3.—M RA RATHBUN#. 4), FIRST ANTENNA; do, SECOND ANTENNA; 9}, FIRST GNATHOPOD OF MALE; 

Jz, SECOND GNATHOPOD OF MALE; mp, MAXILLIPED; mz, MAXILLA; pj), FIRST PERZOPOD OF MALE; 

P3, FIFTH PERZOPOD; t, TELSON; U3, THIRD UROPOD. 

duncle short, rami equal, truncate. Telson cleft to base, a deep notch 

just outside the apex of each side from which a seta projects. 
Length, 18 mm. 

Distribution—Gulf Stream, off Key West, Florida, 98 fathoms, 

February 14, 1902, Station 7279, U. S. Bureau of Fisheries, steamer 
Fish Hawk, also 122 fathoms, February 26, 1902, Station 7296. 

Type.—Cat. No. 38341, U.S. N. M. 
Named for Miss Mary J. Rathbun. 

PROTELLOPSIS STEBBINGII, new species. 

Head, bearing two acute spines above. First segment of person 
longer than head, third segment with two blunt dorsal spines at 

middle, fourth segment with two shght dorsal elevations at center ; 
first four segments rugose above; second, third, and fourth bear 
large rugose lamelle at their anterior ventral angles; fifth segment 
longest; third longer than fourth, fourth longer than second, sixth 
much longer than seventh, fifth almost twice as long as sixth and 
seventh together. Eyes rounded or slightly oval. First antenne 
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twice as long as second, first joint shorter than head and first segment 
of perwon; first segment half as long as second, third two-thirds 
as long as first; flagellum longer than peduncle, t4-segmented. 

Second antenne more slender than first, third segment twice as long 
as first two; flagellum 2-jointed, penultimate twice the length of 

ultimate joint. Mandibles, with two plates, each bearing 5 teeth, 

Fic. 4.—PROTELLOPSIS STEBBINGII. @b, ABDOMEN; gi, GILL; 9), FIRST GNATHOPOD OF MALE; go, SECOND 

GNATHOPOD OF MALE; gs, SECOND GNATHOPOD OF FEMALE; m, MANDIBLE; mp, MAXILLIPED; pj), FIRST 

PERXOPOD; p3, THIRD PERHOPOD; p;, FIFTH PEROPOD. 

prominent molar tubercle with strongly denticulate crown. Maxil- 
lipeds, with inner prismatic plate very small, bearing 2 small 

a 

teeth and 4 apical spines; outer plate almost three times as long 

as inner, bearing 1 apical spine and 2 others near the inner 
distal margin. First gnathopoda of male, palm lamellate, finely 
denticulate and armed with many spines. Second gnathopoda with 
carpus subequal to merus, palm concave with proximal angle greatly 
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extended into a lamelle which is produced into a spinous process 
at both angles and has a notch near the proximal angle, dactyl strong 

and sinuate. » Two anterior perepoda, 2-segmented, one-third as long 

as gill, which is rather slender and elliptical; third pereeopod much 
more slender than last two. Terminal segment of first abdominal 

appendage ending in a conical process, around the base of which 

are a circle of small acute spines. Second abdominal appendage 

blunt and spinose at tip. 
Length, 11 mm. 

Female with dorsal spines much less prominent. Second gnath- 

opod with a notch in the center of the palm and just behind this 

a Splnous process. 
This species was abundant in the Gulf of Mexico, off Northwest 

Channel, February 24, 1902, Station 7292, U. S. Bureau of Fisheries, 
steamer Fish Hawh, 104 fathoms. 

Type.—Cat. No. 88342, U.S.N.M. 
Named in honor of the Rey. T. R. R. Stebbing. 

_— 



DESCRIPTION OF PANTOSTEUS SANTA-ANA, A NEW 

SPECIES OF FISH FROM THE SANTA ANA RIVER, 

CALIFORNIA. 

By Jouwn OTTerBEIN SNYDER, 

Of Stanford University, California, 

A small collection of fishes taken from the Santa Ana River near 
Riverside, California, by Mr. Edmund Heller, in May, 1897, contains 

a Pantosteus which differs from any of the known forms. It is here 

described as Pantosteus santa-anw, new species. 
Pantosteus santa-ane 1s closely related to P. delphinus of the Colo- 

rado basin, a form with a thick skull and greatly restricted fonta- 

nelle, which early becomes obliterated. It differs from it in having 
larger scales. It seems to have no affinities with P. arizone or P. 

clarki, the other species indigenous to the Colorado basin. In exter- 

nal characters it resembles P. generosus of the Salt Lake basin. It 
has a much thicker skull, the fontanelle being closed, even in very 
small individuals, while in P. generosus it is evident in examples 

measuring 200 millimeters or more in length. It differs widely from 

the Pantosteus of the San Joaquin basin and also from the species of 
western Nevada and adjacent parts of California. 

PANTOSTEUS SANTA-ANZ&, new species. 

Head 43 in length to base of caudal; depth 44; depth caudal pe- 
duncle 10; snout 1%, in head; eye 6; width interorbital space 2? 

D. 11; A. 7; scales in lateral series 79; before dorsal 32. 

Body robust, the head long; interorbital space convex. Skull very 
thick, the fontanelle completely closed even in individuals not more 
than 45 mm. long. Width of mouth contained 4 times in length of 
head; width, including lips, equal to length of snout; lips with nar- 
row, smooth shields within; papille irregularly arranged, about 6 
rows on upper lip, the inner ones large, the outer ones very small; 
lower lip not deeply cleft, there being 5 rows of papillae between 

cleft and inner margin. 
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Origin of dorsal nearer tip of snout than base of caudal (end of 
last vertebra) by a distance equal to diameter of orbit; height of 
longest rays 14 in head; last 2 rays closely apposed, completely united: 
in some cases. Height of anal 12 in head. Caudal deeply concave, 
length 12 in head. Pectorals broad, rather pointed posteriorly, 
12 in head. Ventrals rounded, 12 in head; origin of fin below seventh 

dorsal ray. 
Lateral line straight except for a sight upward curve at its origin. 

Scales small anteriorly, growing gradually larger posteriorly, minute 
on breast and abdomen; 15 in a series, counting upward and forward 
from lateral line to a point midway between occiput and dorsal, about 
12 between lateral line and base of dorsal, 13 between lateral line and 

insertion of ventral. 

Color in spirits dusky above, lighter below; each longitudinal row 
of scales with a conspicuous light stripe which is equal to about one- 

third of a scale in width. 
Described from the type, Cat. No. 61675, U.S.N.M., a specimen 153 

mm. long, from near Riverside, California. Collected by Edmund 
Heller. Many other examples, among which are cotypes No. 20660, 

Stanford University collection, show but little variation from the 
type. The following measurements of 10 specimens are expressed 
in hundredths of the length from the tip of the snout to the end of 
the last caudal vertebra: 

Measurements. 

| | | 

Length of body (in millimeters) ______ 131 136 | 147 103 94 96) 105 | 100 80 89 
iten gthihea daa< osec5 seo a eee .285 .23 | .225 | .23 24 | 124 23 -23 .27 +25 
Depthibo diyset as ae ea eee | 93 22) || wo22 pAb) 328} 122 422, AVAL Ber aval 
Depth caudal peduncle_____--__-_--_-_| .10] .095 | .095 SLO | L050 S05: 190 .10 .10 .09 
Length caudal peduncle__________--__- 13 pills) PLO elao 113 | .15- | .125 als} 15 -14 
Wenge thesn outs = eae n eee ee ok ZDi yh penlel SAD) 12026 12 12 12 18 13 
IDigmetenmevies 2.2 eee ee .04 | .045 04 .04 | .04 04 04 -04 | .045 -055 
interonbitalwadthes 2220 2225.2 oesee .09 | .09 | .095 | .09 09 09 .09 -09 09 O09 
Depthiihea dike sue lls Seen eae 155 | .16] .15| .15| .16| .16] .16) .165| .18]| .155 
Siowtptovocelputs=-===- =.= ae=——— eee} e205 LO 19 | .205 22, 22 -20 21 23 23 
SMOUCILOLGOUS alesse one eee .50 | .50 48 49 | ..50 51 alan 50 50 50 
Snoutitomventnrales= = s2== sos ee 57 | .54 -55 | .5D | .56| .57 | .56| .59>) 256 +59 
Length base of dorsal_______-_-__ eed atin ails ald) |) 25 4s) els .14 14 14 14 
ens thib ase Olan ales -- 22-2 veo ee .08 | .10 .08 | .08| .08 | .075 .08 .09 07 19 
iHeightidorsale==- = 2 ee ieee .18 S16in | '55 18 | .18 .16 .16 18 18 
Heichtyanal sees SS eee a7, 18 sti .18 eet .16 .16 19 al 
Length pectoral 18} .19 eit Sele 320) .18 19 .18 wae 20 
eng Ghiventra lass.) eee eee allbye|i Bike} 14] .14 14 13 LD .14 old |) = 220 
rene hicaud alesse asses ees PAV = avail .19 21 20) 20 20 20 24 19 
DORSAL AVS a et |) ed Te | tt, | 08] ates TG) ill 
Scalesvateraliline === eee 79 | 78 76 78 80 | 74 78 75 79 76 
Scales above lateral line_____________- |} 15) 5 eel 15. 25e|) 205 15 14 14 15 
Scales below lateral line______________ haley a} 12 U4) aA) als} 12 13 13 13 
Scales before dorsal_.-_---=___-______ | 32 | ol) 33 29 29 PAN Val || BY) 28 27 

; 
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THE DALMANELLAS OF THE CHEMUNG FORMATION, 

AND A CLOSELY RELATED NEW BRACHIOPOD GENUS 
THIEMELLA. 

3y Henry 8S. WILiiaMs, 

Of Cornell University, Ithaca, New York. 

The Dalmanellas have for many years been known to be well rep- 

resented in the Chemung formation of New York State. In the 
process of drawing a paleontological boundary across Watkins Glen 
and Catatonk quadrangles at the base of the Chemung formation 
Dalmanella was discovered to be one of the most distinctive genera 
of the Chemung fauna.” Specimens of this genus are among the first 
brachiopods to show the coming of the new fauna in the sections of 
central New York. As the collections were elaborated, it was discovered 
that the representatives of the genus increased in size on ascending 
the Chemung; that certain characters distinguish the Dalmanellas 
of western New York from those of central New York, small and 
large; and that the published definitions of the species fail to note 
the distinguishing marks by which the evolution of species is in- 
dicated. These observations have led to the belief that a redefinition 
of the Dalmanellas of the Chemung formation will be helpful to 
students using fossils as a means of discriminating geological hori- 
zons. 

The Chemung Dalmanellas (particularly the small specimens) 

closely resemble Orthis testudinaria of the Ordovician. There are 
also several species in the upper Devonian of Great Britain and con- 
tinental Europe, which present much similarity to the New York 
forms. 

Without here attempting to show the exact place occupied by the 
Chemung species in either the geological evolution of the race or in 
its adjustment to world-wide conditions of environment, the present 
paper will attempt to define the characters which are definitely con- 

nected with range and distribution of the species for this limited 
portion of Devonian time and for the area of New York and neigh- 

boring States. 
In reporting species in previous papers on Devonian Paleontol- 

ogy the author has made no attempts to revise the definitions of 

@The Devonian Section of Ithaca, N. Y. Jour. Geol., XIV, 1906-7, p. 580 and 

eV p. 104. 
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the species cited. They have been taken with their accepted mean- 
ings. This method is sufficiently accurate for practical purposes 
so long as the chief object in view is to identify the faunal aggre- 
gates and to define and locate them stratigraphically and geograph- 
ically. 

This general work has already been accomplished for a limited 
area and for the faunas ranging through a hmited portion of the ° 
geological time scale. It is now proposed to take a step in advance 
and to attempt to discriminate the species of a single genus for the 
field under investigation on the basis of their geologic range and 
geographic distribution. 

In any specific definition it is, of course, important to take note 

of characters by which the specimens described are distinguished 
from other representatives of the genus; but to distinguish species 
alone by the conspicuousness of their characters tends to emphasize 
the aberrant and rare. The dominant rather than the rare, the 
common rather than the aberrant characters must be used in dis- 
criminating the characteristics of natural species. But in seeking 

the dominant characteristics of a species the basis upon which the 
aggregation of the individuals making up the group is founded 
must also be natural and not artificial. In some cases the specimens 
selected by authors as types of their specific definitions are fairly 

good representatives of the natural species to which they belong, 
but in numerous cases of paleontologice species it is discovered, after 
the definitions have become established, that the selected types are 
actually aberrant forms, rare and not characteristic of any natural 
aggregation of individuals. 

Without positively knowing the cause of aggregation it is possi- 
ble to distinguish natural from artificial aggregates. Examples of 
natural aggregates of organic individuals are (a) the contents of a 
single stratum at a single outcrop (that is, a faunule); (6) the 
series of successive faunules in a single section through which range 
the majority of the same species holding approximately the same 
proportions of abundance in comparison with other species (that 1s, 
a fauna considered geologically); and (¢c) the group of faunules 
spread over a particular geographic area and extending to the limits 
within which the particular species occupies the same general place 
of abundance or rarity in the composite fauna (that is, the fauna 
geographically considered) ; all these are natural aggregates. On 
the other hand, the specimens in a museum labelled Hamilton or 

Trenton or Cretaceous do not necessarily constitute natural aggre- 
gates for purposes of specific description. It is also probable that 
no set of specimens combined on the basis of exhibiting the same 
characters is necessarily on that account a natural aggregate of 
individuals. | 

Wee. Wis eee 
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Prior to determining what particular part environment or heredity 
may take in determining the characters of organisms record must be 
made of the relations borne by the characters to a change of condi- 
tions of environment and to a breaking of continuity of the sequence 

of individuals in the stream of life. 
To ascertain these relations it is not sufficient to study ving organ- 

isms alone. From living organisms we may learn of the results of 

past adjustments to environment, but not of the steps by which those 
adjustments were attained. The periods of time open to man’s ob-* 
servation are too brief for demonstrating the consequences of current 
changes of environment upon a mass of living organisms. Nor do 

living organisms furnish the evidence necessary to disentangle the 
effects of uniformity of environmental conditions from community 
of descent. In order to distribute the consequences to their specific 
causes it 1s necessary to ascertain under what conditions each chief 

force acts with uniformity upon the individuals under study. 
The three chief forces concerned may be called Heredity, Environ- 

ment, and Evolution, using these terms to express those preexisting 
conditions which, being uniform for any genetically related group of 
organisms, may be assumed to produce uniform morphologic effects. 
Heredity will then connote the forces operating in direct genetic 
descent, that is, the control exercised by the ancestry upon the char- 
acters of offspring. Environment will connote the forces and the con- 
trol exercised upon organisms of the same ancestry by particular en- 

vironmental conditions. Evolution will connote the forces and the 
control exercised upon a race of organisms of like ancestry under 
the same environment by continuous reproduction for periods of 

time of geologic significance. 
In the present study the morphologic results of such forces acting 

upon the representatives of a single genus are employed for the pur- 

pose of discovering those forces and their modes of operation. 

It is assumed as a working hypothesis that differences in form, 
among the representatives of a single genus aggregated in a single 
local faunule, may be traced chiefly to hereditary causes; that differ- 
ences associated with areal distribution may be assigned chiefly to 
environmental conditions; and that differences associated with geo- 

logical succession may be assigned chiefly to evolution. 
The reason for thus distributing the hypothetical causes of differ- 

ences is derived from the following considerations: 
First. In the local faunule environmental conditions may be as- 

sumed to have been approximately uniform for all the individuals 
represented in the faunule, and the stage of evolutional progress is 
also the same for all, hence of the three chief causes of modification 

we are restricted to the operation of the laws of heredity. 
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Second. In the case of geographic distribution, at the same geo- 
logical horizon, we are restricted to heredity and environmental influ- 
ences. Modifications of form, therefore, which are expressed only 

as between faunules of separate localities are accounted for as occa- 
sioned primarily by the differing conditions of environment of the 

separate localities. 
Third. Finally, in the case of modifications of form observed in 

the faunules of successive stratigraphic stages of the same locality, 
the distinguishing differences, so far as they are other than those of 
the local faunule and other than those of the geographic provinces, 
are evolutional. 

It would not be safe to conclude that in producing any one of 
these three classes of modification only one of the assigned forces has 
been in operation, but only that in each case the one indicated has 
been chiefly operative. 

The Dalmanellas of the Chemung formation of New York State 

are closely enough related to each other morphologically to make it 
probable that they are all of common descent. The question of their 

relationship to Dalmanellas of earlier geologic periods, or to those of 

other geographic provinces of the Devonian, can be determined with 
greater precision after the facts of their relations to each other have 

been thoroughly established. We may also leave for later con- 
sideration the question whether the subgroups into which they are 

divisible do or do not show indication of intersterility. As a whole 

they constitute for the time and place a well-defined group of organ. 
isms which for the present may be regarded as a genus. The sub- 
groups into which the genus is divided will be called species, 

THE GENERIC CHARACTERS OF DALMANELLA. 

The name Palmanella was proposed by Hall and Clark in 1892 ¢ 
for a subdivision of the genus Ovthis Dalman. This group of Orthis 
had been previously called * group of Orthis testudinaria Dalman ” 

by Hall in the year 1890.° 
The characters of Orthis testudinaria perpetuated in the Devonian 

Dalmanellas are as follows: 

First. The general form varies in outline from subcireular ¢ to sub- 
quadrate “ and wide-hinged forms.° 

Second. The pedicle valve has a small but elevated beak from which 

a blunt carination of the outer surface extends, broadening and flat- 
tening toward the front. 

Third. The brachial valve has a suleus along the center which 
broadens toward the front. 

WRN ING M45 WADUE, alse ja}, Ase 

‘Bull. Geol. Soc. of Am., I, pp. 19-205. 

Pall N.Y. VLE 1892550. 205. pls Vip ie=s29: 
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Fourth, The hinge is shorter than the greatest width of shell. 
Fifth. The elevated radiating lines (“ strie”) are about fourteen 

at the beak and increase to fifty at the front in the smaller species, and 
to nearly twice that number in larger species. They are more or less 
fasciculated. In extreme cases several very fine secondary lines are 
seen lying on the sides of the dominant primary lines of the group. 

Sixth. In the interior of the pedicle valve there is a more or less 
quadrate muscular impression, pointed toward the beak and bilobed 
anteriorly. - 

Seventh. The hinge teeth are prominent and continue into a ridge 

about the muscular scar (much as in Schizophoria.) 
Highth. In the brachial valve the cardinal process is either simple 

or subdivided in larger shells by three, four, or more longitudinal 

furrows. 
Ninth. The crura are proportionately well developed, and show 

serrations on their bases facing the cardinal margin. 
Tenth. In size, specimens of this genus vary from less than 10 to 

over 30 mm. in length, and reach a width in some species of 45 to 
00 mim. 

Comments.—The exterior of the pedicle valve of the Dalmanellas 
is distinguished from the corresponding valves of Schizophoria by 
the carination of the median line of the shell proceeding from a point 
between the place of the muscular scars to the front. Schizophoria 
has a broad sulcus from half way down which becomes stronger and 
wider at the front. 

In the interior of the shell of Schizophoria the muscular scars are 
divided by a strong median septum, which is evident at the posterior 
end of the scars and becomes stronger toward their front ends. It 

continues forward in a shght septum which in extreme cases nearly 

reaches the front margin of the shell. A‘similar septum divides the 
muscular sears in Dalmanella carinata, but it is shallow at the pos- 

terior end of the scars, widens and becomes stronger anteriorly, and 
at near the front extremity of the muscular scars it suddenly divides 

into two ridges and becomes lost or inconspicuous around the front 
margin of the scars. Between the prongs of this V-shaped anterior 

termination of the median septum the upfolding of the shell begins 
which constitutes the carination along the middle of the exterior of 

the shell, characteristic of all the larger forms of upper Devonian 
Dalmanellas. In the smaller forms the carination is present, but the 
Y-shaped median septum is not strongly developed. 

This character is expressed on Plate VIII, fig. 30, of the original 
illustrations of Orthis carinata Fig. 16 of the same plate is drawn 
to represent a narrow depressed line of the same kind in a specimen 

that would otherwise represent a Schizophoria. Typical expressions 

Geral iNew Yer, al Vie 
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of the Chemung Schizophoria are represented in figs. 19, 17, and 18 
of the same plate, in which a shght septum extends forward. Fig. 

29,is drawn to express a depression along the center of the pedicle 
valve of a Dalmanella tioga. JT have not seen such a form, and it is 
possible that the drawing at this point is erroneous. In all specimens 
hitherto examined by the writer, the V-shaped anterior termination 

of the median septum separating the muscular scars marks the 

Dalmanellas, and does not occur on specimens of Schizophoria. In 
some specimens of Schizophoria there are seen two grooves continu- 
ing anteriorly, the inner edges of the muscular scars lying so close 
together as to form a thin median ridge,“ but in these cases the ridge 
is continuous with the median septum and does not divide into the 

V-shaped septum. The interpretation is that in such cases the double 

grooves are vascular markings which would not be likely to affect 
the exterior of the shell. The V-shaped forking of the median 
septum at the front end of the muscular scars in the pedicle valves 

is considered as a generic character separating the Devonian Dal- 

manellas from Schizophoria with which they are often associated. 
This character can be detected in some specimens in which the 
external carination is so shght as to be unrecognizable. 
A full statement of the authors’ interpretation of the characters 

of Dalmanella is given by Hall and Clarke ’ in the work above cited, 
in which is given the following list of species representative of the 
genus there established (p. 207) : 

Orthis subequata Conrad.—Chazy fauna. 
Orthis testudinaria, O. emacerata, O. meeki, O. multisecta, ete.— 

Trenton and Hudson faunas. 
Orthis elegantula.—Niagara. 

Orthis perelegans, O. concinna, O. plano-convexa, O. subcarinata— 

Lower Helderberg. 
Orthis lenticularis Vanuxem, not Wahlenberg.—Corniferous. 
Orthis lepida Hall [not Schnur, H. 8S. W.|].—Hamilton. 

Orthis superstes, new species.—Chemung. 
To this list the authors add (p. 324) Orthis quadrans Hall from 

the lower Helderberg, and Orthis infera Calvin and O. leonensis Hall 

from the Chemung. 
Schuchert © adds to the list: 
Orthis nettoana Rathbun.—Middle Devonian. 

In 1905, H. S. Williams @ called attention to the fact that the species 
Orthis carinata and O. tioga of Hall, referred to the group Schizo- 

phoria by Hall and Clarke,’ properly belong to the group Dalmanella. 

“ As in the Plate XI, fig. 14, of Generic Illustrations of Brachiopods, Eleventh 

Ann. Rept. of the State Geologist for the year 1891. Albany, 1892. 

DP alwNe Ne, Willett. sin 18925 pp, 205-20 te i 

© Synopsis of Am. fossil Brachiopods, U. 8S. Geol. Sury. Bull. No. 87, 1897. 

2U. S. Geological Survey, Bull. No. 241, 1905, p. 36. 
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Of the species cited above, the one reported from the Hamilton 

under the name Orthis lepida Hall is either identical with Orthis 

lepida Schnur,t which it closely resembles, or else should receive a 

new name, as it was not described till 1860,? after the application of 
the name had been made by Schnur. As it is reported from the 
shores of Canandaigua Lake, it may be appropriately called Dalman- 
ella canandaiquaia. 

AMERICAN SPECIES OF DALMANELLA. 

There are at present known the following species of the group 
Dalmanella, occurring in the rocks of the Devonian of North America 
as high as the Hamilton formation: Dalmanella (lepida Hall, 1860, 

not Schnur, 1853,) canandaiquaia H. S. Williams, 1907, Hamilton 

formation. . 

D. infera Calvin, 1878, Chemung formation. 
D. leonensis Hall, 1867, Chemung formation. 

D. superstes Hall and Clarke, 1892, Chemung formation, 
D. carinata Wall, 1843, Chemung formation. 
D. tioga Hall, 1843, Chemung formation. 

BRITISH AND EUROPEAN CONTINENTAL SPECIES. 

The Dalmanellas were early recognized in the European Devonian 
by Sowerby, Phillips, C. Roemer, Verneuil, Schnur, and others, and 
have been described under various specific names. 

Sowerby in 1840 described Orthis interlineata.< THall’s original 
of Orthis tioga” was firstidentified with Sowerby’s species, Orthis 
interlineata, but as was afterwards discovered Sowerby’s description 
is not fully applicable to the New York form and the new name 
O. tioga was applied to it. In 1841 Phillips revised Sowerby’s spe- 
cies, restricting the name Q. interlineata to such forms as were 
moderately wide (a), and assigned a new name, Orthis arcuata, to 
similar broadly elliptical forms from the middle Devonian (0), and 
erected still another species, Orthis parallela (c), for orbicular forms 
in which the greatest width is near the front. (See Thiemella ville- 
novia on p: 60.)1 

®Paleontographica, XXX, 1853, p. 218. 

ON. Y. State Cab. Nat. Hist. 13th Rept., 1860, p. 78. 

© Geol. Trans. London, 2d ser., V. 1840, pl. trv, fig. 14, and explanation of plate. 

@Geol. N. Y., 4th Dist., 1843, p. 268, figs. 3 and 4 on p. 267. 

Seale N. Y.,-LV, 1867, p. 59: pl. vir, figs. 20-29. 

f Phillips’s Pal. Foss. Cornwall and Devon, 1841, (a) p. 638, pl. xxvi, figs. 106 a, 

ced, €, {, 9,,; (0) p. 64, pl. xxvi, figs. 107, a, b,c; (ec) p. 64, pl. xxv1, figs. 

9 a, 0, C;- d 
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in the New York Devonian, but later, as previously stated, assigned 
the name Orthis tioga to that form." 

Davidson, in 1864-69”, again revised the British Devonian Dal- 

manellas and placed Phillips’s species O. parallela under O. inter- 
lineata as a synonym. Healso recognized Phillips’s species O. arcuata 
as the name for the middle Devonian forms; and the upper Devonian 
forms were included under the name O. interlineata. 

C. F. Roemer (1844)° included the German Devonian Dalmanellas 

under the specific names Orthis testudinaria and Orthis testudinaria 

a 
var. ventro- plana. 

These forms were later revised by Verneuil and Schnur. 
In the year 1845 Verneuil ¢ described the species Orthis opercularis, — 

which closely resembles Hall’s species Orthis tioga. Verneuil calls — 
attention also to its close resemblance to Orthis testudinaria Dalman, 

and expresses the opinion that the species is identical with the form 
described in 1844 by C. F. Roemer under the name Orthis testudi- 
naria, var. ventro-plana.’ The Eifelien form described by Roemer f 
under the name Orthis testudinaria, was referred by Verneuil to 
Sowerby’s species Orthis lunata! | 

The specimen figured as the type of Orthis opercularis is from the — 
Devonian limestone of the Eifel, and the form provisionally referred — 
to the species from Russia is from the region of the Volkof River. — 

Schnur, in 1853 described this species," but his figures give it finer — 
surface lines than are represented on Verneuil’s figures. 

In 1850, Verneuil described the species Orthis dumontiana,’ which — 
also closely resembles a species from the New York Chemung, Orthis | 
tioga Hall, 1867. The original specimen of O. dumontiana was found — 
in the Devonian limestone of Alejé near Sabero, Spain. In this same — 

paper (1850) Verneuil cites in the list of species coming from the 
Devonian rocks of the mountains of Léon and Asturia two species, 
Orthis gervilii Verneuil (MS.) and O. etfeliensis Verneuil (MS.), 

without descriptions. Schnur, in the paper above cited, refers to 

and figures the second of these species,’ and it is clearly a Dalmanella. 

“Geol. N. Y., 4th Dist., 1843, p. 268. 

Brit. Dev. Brachiopoda, III, 1864-69, p. 91, pl. xvi1, figs. 18-23, and p. 93, 

pl. xvu1, figs. 13-17. 

© Rhein. Uebergangsgeb., p. 76, pl. v, figs. a, b, c, a. 

4 Géologie de la Russie, II, Paléontologie (Edw. de Verneuil), 1845, p. 187, pl. 

WANG HES iow (Oe 

© Rhein. Uebergangsgeb., p. 76, pl. v, figs. 6 ¢, d. 

7 Tdem, p. 76, pl. v, figs. 6 a, D. 

1 Geologie de la Russie, II, Paléontologie, p. 180. 

” Zusammenstellung u. Beschreibung siimmtlicher im Uebergangsgebirge der 

Eifel vorkommenden Brachiopoden. Paleontographica, III, 1853, p. 214. 

7 Soc. Geol. de France, Bull., VII, 2d ser., 1850, p. 181, pl. rv, figs. 7 a, OyaGe 

J Schnur, Paleontographica, III, 1853, p. 213, pl. xxxvuy, figs. 6 a, 0, ¢. 
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Orthis eifeliensis closely resembles Hall’s species Orthis leonenisis 
(Hall, 1867). It is common in the Eifelian Devonian. 
There are several other species from the European Devonian rocks 

belonging to this same group of Orthids, though less closely resem- 

bling species already described from New York than those cited above. 

The following may be mentioned: 
Orthis lunata Sowerby 1839.° Ludlow and Old Red also cited by 

Verneuil.” 
Orthis canalicula Schnur.¢ * 

Orthis tetragona Verneuil.! 

REDEFINITION OF THE NEW YORK SPECIES. 

In proposing to redefine the Devonian Dalmanellas of the New 
York upper Devonian, the great similarity of the European forms to 

ours is not overlooked. It is strongly probable that the European 

species are, genetically, very closely related to those of the New York 
Devonian. But for the purpose of discriminating geological horizons 
it is important to take notice of those characters by which closely re- 
lated forms express their adaptation to local conditions of environ- 

‘ment. In doing this it has been found necessary to break up some of 
our well-known specific groups, to give restricted definition to the 
types, and to apply new names to forms generally included with one 
of the restricted types but differing from it by the characters here em- 
phasized. To do the same for the European forms would require 
more exhaustive study of the European material than is practicable 

at once, and when done it will not materially add to the value of our 
definitions of local forms for students dealing with them in practical 
study of our American formations, and it is believed that it can be 

better done after this analysis is accomplished. 

SUBDIVISION OF THE GENUS INTO SPECIBES. 

The Dalmanellas of the upper Devonian of the New York geolog- 
ical province may be divided into the following groups, based upon 
characters which are associated with either the geographic distribu- 

tion or the geologic range of the species exhibiting them. 
To some of these groups specific names have already been applied. 

Those names have been adopted in their full sense in case the defini- 
tions do not confuse forms having different range or distribution. 
In case the characters selected for specific definition are so confused 
the author’s name is retained for that part of the species which in- 
cludes the forms first described by him as types of the species; and 

@Sil Syst. Murch., p. 611, pl. 111, fig. 12d and pl. v, fig. 15. 

+ Geologie de la Russie, p. 189, pl. xu, figs. 6 a, b,c, d, Russia and Hifel. 

© Paleontographica, III, 1853, p. 213. 

4 Geologie de la Russie, p. 214. 
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those forms which have a different distributional or range value are 
removed and redescribed under a separate specific name. 

The following-named specific groups are sufficiently well restricted 
in either their geographic distribution or geologic range to serve a 
useful purpose in the indication of geological horizon: 

Dalmanella leonensis Hall, 1867. This species appears in the 
Chemung formation of Chautauqua and Cattaraugus counties, and 
extends as far eastward as the Genesee Valley. It ranges from the 

varhest appearance of the typical Chemung fauna upward, but the 
limit of its upward range is not known to the writer. 

Dalmanella danbyi, new species, appears in the Danby Dalmanella 
zone at the base of the Chemung formation in Schuyler, Tompkins, 
Chemung, and Tioga counties of central New York. It is restricted 
in range to the lowest 150 feet of the Cayuta member of the 
Chemung, that is, the Dalmanella danbyi zone. 
Dalmanella superstes Hall and Clarke, 1892, associated with D. 

danbyi, is found in the Dalmanella danbyi zone at the base of the 

Chemung in Steuben, Chemung, and Tioga counties. 
Thiemella villenovia, new genus and new species, is associated. 

with ). leonensis in Chautauqua County, New York. 
Dalmanella tioga Hall, 1867, appears in the Cayuta member of the 

Chemung formation in Schuyler, Tompkins, Chemung, and Tioga 

counties, central New York. It is common in the lower Cayuta mem- 
ber above the Dalmanella danbyi zone but it is not common above 

the middle of that member. 

Dalmanella elmira, new species, appears in the Cayuta member of 
the Chemting formation in Chemung nd Tioga counties; is common 
throughout the Cayuta member above the Dalmanella danbyt zone, 

but is rarely if ever seen in the Wellsburg member. 
Dalmanella carinata Hall, 1848, appears in the third Tropideleptus 

zone and the upper part of the Cayuta member of the Chemung 

formation of Chemung and Tioga counties, central New York. 
Dalmanella allegania, new species, appears in the lower part of the 

Chemung formation at Cuba, Allegany County, where it is associated 
with Dalmanella leonensis. The limits of its range are not known. 

Dalmanella virginia, new species, appears in the Chemung forma- 
tion of West Virginia; it has not been seen in New York State. The 
limits of its distribution and range are not known, but it is restricted 
according to present knowledge to the eastern extension of the Che- 

mung basin. 
GENERAL CHARACTERS. 

Examination of the Dalmanellas in their relations of distribution 
and range has made some general facts clear which may be mentioned 
before classifying them or going into details in defining their dif- 
ferences. 

oo ae 
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Size.—The collections at present in hand show a geographical dif- 

ference in expression of size and a definite law of increase in size on 

continued occupation of the area. 
The species Orthis (Dalmanella) leonensis Hall is the common 

form in western New York, and so far as known there are no Dalma- 
nellas in the western New York Chemung attaining a diameter of 20 
mm., and rarely is a specimen seen exceeding 15 mm. in width. 

Further search may modify this statement. 

The collections from central New York east of the Genesee River 
show another law. The Dalmanellas from the geological sections of 

Watkins Glen and Catatonk quadrangles exhibit a general increase 

in size with each successive stage from their first appearance to their 
final exhibition. The first zone, called the Dalmanella danbyi zone, 
at the base of the Cayuta member, about 150 feet thick, contains only 
small individuals, the majority of which do not exceed 12 mm. in 
width and the largest of which probably do not exceed 15 mm. The 
specimens in the succeeding fossiliferous zones of the Cayuta member 
are rarely under 20 mm. in width and an occasional specimen reaches 
2 width of 40 mm. In the separate fossiliferous zones of the middle 
and upper Cayuta the average size differs, but for each zone the 

rariation in size is restricted within narrower limits than the ex- 
iremes, showing that local conditions of environment exercised some 
control upon the dimensions. In some zones the average size is about 

20 mm., in other zones about 25 mm. In the zones with the smaller 
average there is evidence of slower growth, while those of larger 
average give indication of luxuriance of growth. In general, how- 
ever, the zones near the top of the Cayuta member exhibit larger 
dimensions than those of the earlier zones of the Cayuta member. 

The specimens from the highest zones of the Cayuta member and 
the later representatives of the genus show the greatest average di- 
mensions, about 30 mm., running up to 40 mm. or over in width. 

Contour forms of shells of Dalmanella—<A comparative study of 

the Dalmanellas has demonstrated the importance of designating by 

some distinct term the form of contour or outline of the shell without 
regard to size or taxonomic rank assigned to the specimens. This 

matter of contour seems to be an expression of differential rate of 
growth of the shells in various directions during growth from 
embryonic to adult age. A shell in which the growth proceeds at a 
relatively uniform rate in all directions will assume a circular con- 

tour. The shells of Dalmanella grow much more rapidly toward the 
front than toward the cardinal side of the umbones or starting point 
of growth. In general the contour of a Dalmanella is deltoid, and 
‘looked at from a point vertical to the hinge line the cardinal margin 
presents a straight line. The contour rapidly broadens from the end 

of the straight part of the hinge so that the shell assumes in general 
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a gently curved cardinal margin. The growth from umbo directly 
toward the front is commonly nearly twice as rapid as the growth 
parallel to the hinge. The resulting effect is the production of a shell 
whose width is less than twice its length. 

The important dimensions of the contour are those from beak to 
front along the median line, which is the length, and the greatest 
diameter attained in a direction at right angles to the length, which 

is the width. 
Taking these two diameters, we may define the forms of contour to 

be as follows: 
Form alpha—Length and width, nearly equal, greatest width 

about half way from beak to front. 
Form beta.—Width greater than length, shell elliptical, greatest 

width subcentral. 
Form gamma—tLeneth and width subequal, but greatest width 

near front margin. 
Form delta—Length and width subequal, but greatest width near 

hinge line. 
For all the above four forms the two valves are slightly convex. 
As the growth accelerates in the direction from beak to front, the 

surface of the brachial valve arches upward making that valve gib- 
bous while the opposite valve remains nearly flat and becomes in some 
‘cases concave at the margins. The actual contour around the plane 
of meeting of the edges of the two valves does not greatly depart 

from the form already designated, although the decrease in relative 
rapidity of growth in a lateral direction results in placing the greatest 
width up above the middle near the hinge line. This mode of growth 
is seen in species 2). carinata and PD. virginia, resulting in two con- 
tour forms. 
Form epsilon.—Actual contour oval with width greater than length, 

but the brachial valve strongly arched, the pedicle valve flat or 
slightly convex, giving to the brachial valve an outline approaching 
the form de/ta and to the pedicle valve an elliptical form lke beta, 
but with the greatest width near hinge line. This form is seen in 
D. carinata var. epsilon. 

Form zeta.—Same as epsilon except that the pedicle valve is con- 

cave, particularly along the median line from beak to front and with 
the margin of shell scooping outward as seen in typical 2). carinata. 

These contour forms are not evolutional but affect specimens at 

each stage of their history except in the following particulars, viz: 
The form a/pha dominates throughout the Chemung series; form 

beta is rare among the earliest small forms, but as the size increases 
the form beta dominates in the Cayuta member for the zone immedi- 
ately following the Dalmanella danbyi stage. When the second 
stage of increase of size is attained the form gamma becomes domi- 

.. 
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nant, and in the upper part of the Cayuta member this form tends to 

throw the maximum width up toward the hinge line to make form 
delta. In only the highest zones are forms epsilon and zeta found. 

Striae and lines.—In their definition of the genus Dalmanella, 
Messrs. Hall and Clarke speak of the surface as ‘ 

rounded striz.” @ 
In this, as in other cases of descriptive literature, the term stria 

(pl. strive) is often used in such a way as to indicate that the author 
refers to linear markings raised above the general surface and does 

not mean incised narrow grooves. In discussing the surface mark- 
ings of such shells?’ it is important to distinguish between lnear 
markings raised above the surface and those depressed below the 
surface. 

From its etymology the term stria properly means a depressed 
furrow or channel, but for the elevated linear markings the term 
line is more appropriate. In this paper line (and not stria) will be 
used wherever the markings indicated are raised above the surface, 
and stria will be used only where a groove between two lines is meant 
or where the linear markings are actually incised below the general 

surface of the shell. 
The radiating lines increase in number with growth of each in- 

dividual by implantation of secondary lines on the sides of the 
primary lines; the primary line is generally retained as primary in 
the fascicle of secondary and tertiary lines out to the front of the 

shell. 
Upon the initial entrance of the genus into the province, a primary 

radiating line occupies a median position at the beak of the brachial 
valve in the smaller specimens and retains its dominance there to 
the front. On passing upward in the series as the size increases the 

effect is most pronounced upon the central part of the shell. The 
implantation of secondary and then of tertiary lines takes - place 
higher up toward the beak in the later forms, resulting in a fuller 
fasciculation of the lines at corresponding distances from beak than 
in the smaller species. 

In this acceleration of growth the central line becomes dichotomized 
early in growth so that in most specimens of PD. tioga, D). elmira 

and later forms the dominance of a median central line in the brach- 
ial valve is lost sight of and a depressed stria is dominant from very 
close to the beak all the way to the front in the middle of the sulcus 
of the brachial valves. This difference in the arrangement of the 
lines in the central fascicle of the brachial valve, instead of being 

‘covered with fine 

@Pleventh Annual Report State Geologist, New York, 1892. Handbook of 

Brachiopoda, Pt. 1, p. 270. 

’ See Sardeson. The Galena and the Maquoketa Series. Pt. 3. Am. Geol., 

XIX, 1897, pp. 91-111. 
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regarded as indication of different race, is regarded as definite indi- 
cation of the closest relationship between the several successive repre- 
sentatives of the genus. It is an expression of acceleration in growth 
coordinate with increase of size of individuals, and therefore may 
be ascribed to some evolutional force or forces operating upon the 
race, considered as a continuous series of genetically related indi- 
viduals, rather than to either heredity or environment. 

DESCRIPTION OF SPECIES. 

DALMANELLA LEONENSIS Hall, 1867. 

Plate My figs) W255; 16, 950) Sra: 

A small orthoid shell of the type of Orthis testudinaria of the Or- 
dovician (ordinarily not over 12 mm. wide); valves subequal in 
thickness; the beak of the pedicle valve extends slightly beyond the 
hinge line; the hinge is short; greatest width of shell is at or below 
the middle line; in the brachial valve the sulcus is not evident at the 
beak but gradually indents the shells along the median line; toward 
the front it is broad and shallow. The central part of the pedicle 
valve is sightly carinated from the beak forward. Neither the sul- 
cus nor the fold is sharply separated off from the low, curved general 
surface of the shell. 

The surface is marked by fine radiating, elevated lines, arising at 
the beak in 12 to 14 primary lines which are increased by implanta- 
tion of secondary lines on their sides; the secondary lines are gen- 
erally in pairs. <A little further along in growth these secondary 
lines increase to nearly the size of the center ones, when a pair of 
tertiary lines appear,on their sides, thus forming a spreading fas- 
cicle of lines which are subequal in size at the front. The lines curve 
backward at the cardinal angles. They increase to 20 or 25 each side 
of the middle at the front margin of specimens of ordinary size. 

One, two, or three concentric lines of growth occasionally appear. 
The type specimens used by Hall and specimens found in the same 

region identified with his figures appear all to have been thin shells, 

as indicated by the faint expression of their muscular scars and the 
appearance on molds of the interior in many specimens of lines run- 
ning over the place of the muscular scars. . 

In the molds of the interior of brachial valves there is a distinct 
narrow flat groove (a narrow flattened ridge in the original) sepa- 
‘ating the muscular scars but inconspicuous beyond the anterior edge 
of muscular scars. There is a sulcus extending from between the 
scars forward to the front rim of the shell where it is generally 
broadened and shallow. The molds of the interior of the pedicle 
valves are nearly evenly rounded, showing little trace of central cari- 
nation, but the central part is more abruptly curved than the sides. 
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The hinge teeth sharply differentiate the muscular scars from the 

sides of the shell; the muscular scars run up to a blunt point in the 
pedicle area, and are bilobed anteriorly. A slight, rim-like elevation 

generally continues from the base of the teeth around and in front 
of the muscular scars. 

In the brachial valves the muscular scars are generally only faintly 
indicated, though in specimens with thick shell they are distinguish- 

able as four subquadrate scars occupying the deepest portion of the 

valve (in molds of the interior they show on the highest part of the 
surface), the posterior edges and the interior edges of the posterior 
set are most strongly differentiated from the general surface by the 
median ridge extending forward from the base of the cardinal 
process. 

The crura are small at their bases, and in size inferior to the base 

of the cardinal process which rises abruptly from the general shell] 

wall, and is pointed strongly backward. The space back of the mus- 
cular sears in the brachial valve is about one-tenth of the total length 
of the shell. It is twice as large in shells of ). danbyi of the same 
size. 

In a set of specimens preserving the shell, from locality 517 AT, 
the lines are beautifully rounded above and separated by flat- 

tened spaces (1. e., striae) slightly broader than the lines. This ap- 
pears to be a character distinguishing this species from ). danbyZ, in 
which the lines are subangular. 

The following specimens, representing the characteristics of the 
species as above restricted, are figured on Plate IT. 

Fig. 18 (1225 B1, specimen No. 21), mold of interior of brachial 
valve. ; 

Fig. 24 (1225 B1, specimen No. 37), mold of interior of pedicle 

valve. 

“The numbers and letters associated with the specimens cited in this report 

are locality numbers of specimens listed for the U. S. National Museum. When 

numbers are given they are serial numbers assigned to the collections of the 

Devonian made by the author and his party for the U. S. Geological Survey. 

Example 517=Westville, Chatauqua County, New York; 1225=Villenova, 

Chautauqua County, New York. In the case where the label begins with let- 

ters, the letters indicate the quadrangle, the number and letter following indi- 

cate the block of the 15-minute quadrangle. As for instance Ith. 3 K, means 

Ithaca 15’’ quadrangle, third block of the one-minute blocks from left to right, 

and block K of the one-minute blocks from top of quadrangle down lettered 

alphabetically, or the eleventh in order. 

The letters and numbers following these primary marks indicate the section 

humber and the zone of the section according to the system used in gathering 

and labeling the specimens. The specimens of Dalmanellas have been perma- 

nently mounted on tablets. In case several Dalmanellas are mounted on a 

Single tablet serial numbers are assigned the specimens. These are indicated 

by the specimen numbers. 

Proe. N. M. vol. xxxiv—08——4 
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Figs. 1-2 (1225 Bl, specimen No. 67-67a), mold of exteriors of 

brachial valve. | 

Figs. 5-6 (1225 B1, specimen No. 97-98), mold of exteriors of ped- 

icle valve. 
Fig 9 (517 A7-+, specimen No. 24), exterior surface brachial valve. 

Fig. 10 (517 A7-+, specimen No. 25), exterior surface pedicle valve. 

The specimens marked 1225 are from Villenova, Chautauqua 
County, near the eastern boundary of the town. Specimens marked 
517 A7+ are from a loose slab found in Chautauqua Creek, West- 
ville, Chautauqua County, at about 850 feet A. T. The slab is be- 
lieved to come from near the base of the Chemung formation of that 
locality. 
Comments.—The species Orthis leonensis as defined and figured by 

Hall ¢ covers three forms, namely, form alpha (figs. 3, 7, and 8 of his 
Plate VIII); form beta (figs. 4 and 6) and form gamma (fig. 5). 

The form alpha, represented by Hall’s figures 3, 7, and 8, is chosen 
as the type of the species Orthis leonensis as here restricted. No 
specimen of form beta has been seen by the writer in collections from 
Chautauqua or Cattaraugus counties. A few specimens from a 
quarry south of Cuba, Allegany County, have this form. -As they are 
there associated in the same rock with typical specimens of O. lecnen- 
sis it is assumed that the two forms were genetically differentiated at 
the time and the name Palmanella allegania is proposed for individ- 
uals of general likeness to ). leonensis but having the form beta as 
described beyond. 

The specimen represented by Hall’s fig. 5 is associated with typical 
forms of D. leonensis in a series of specimens collected in the town 

of Villenova, Chautauqua County. These specimens present features 
distinct from those of 7). /eonénsis, and for them the name 7’hiemella 
villenovia 1S proposed. 

DALMANELLA DANBYI, new species. 

Plate figs. 3, 4. i,e5), 14, doy 2ilvanda2a- 

Tn size and general form this species is very similar to form alpha 
of Orthis leonensis Hall. It differs from that species in the follow- 
ing characters: The elevated radiating lines tend to preserve the 
fasciculate character to the front, thus causing the shell to appear 
as covered by lines of differing size. (In D. leonensis the fasciculate 
character of the lines is conspicuous near the beak but mconspicuous 
toward the front.) The lines increase by division a little more rapid- 
ly than in DP. leonensis. At the front of specimens of 10 mm. length 
the number of lines each side of the middle is about 30. In specimens 
of PD. leonensis of the same size there are about 20 to 25. From the 

epi INS Jreitstore Os Oya) jo. yale 
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evidence in hand the radiating lines of ). danbyi appear to be shghtly 
angular while in well preserved specimens of )). leonensis they are 
evenly rounded and the spaces between them are flat. The median 
sulcus on the brachial valve and the median carination on the pedicle 
valve are more sharply differentiated from the general slope of the 
surface in ). danbyi than in DP. leonensis. 

The cardinal process on the inside of the brachial valve of )). dan- 
byi is more elongate, the crura are considerably stronger, and the 

internal muscular and vascular markings are in general stronger for 

shells of corresponding size than in /). leonensis. 
The molds of the interior of brachial valves (the condition in which 

the specimens are generally found) may be quickly distinguished 

from DP). Leonensis by their strong curae. The curae are much larger 
than the cardinal process; in specimens 10 mm. in length the crurae 
reach anterior from the point of the beak about 2 mm., or are approx- 
imately one-fifth of the length of the shell. The cardinal process 

forms, in the interior molds, a narrow slit of less than half the length 
of the base of the slits representing the curae. In the ordinary form 
of D. danbyi, as well as in all specimens of ). leonensis at present 
examined, the cardinal process is simple, 

In a specimen of the form beta (Dalmanella danbyi, var. beta, new 
variety), from the Dalmanella danbyi zone at West Danby, a faint 
indication is seen of the trifid slitting of the cardinal process on its 
outer side. (See Plate I, fig. 18.) 

The length of this specimen is only 10 mm., but its breadth is 14 
mm. It occurs in the upper part of the Dalmanella danbyi zone 
in association with specimens of the ordinary form alpha of Dalma- 
nella danbyt. It is only about half the size of specimens of Dal- 
manella tioga of the same form, occurring in the strata of the Cayuta 

member not far above. In this form of 7). tioga the trifid character 

of the cardinal process is distinct 1n all specimens examined. I have 
regarded this specimen as possibly a young or undeveloped form 

Ry 

of PD. tioga, but on account of its size and associations it is listed as. 
D. danbyi, var. beta. 

In no specimen of the western form, Dalmanella leonensis, has the 
trifid marking of the end of the cardinal process been seen, though 
it is not impossible that well-developed specimens may exhibit this 
character. 
As the shell thickens (shown by the obliteration of the impressions 
of outer striations upon molds of the interior) the interior molds 
of brachial valves show a gradual increase of distinctness in the 
outline of the muscular impressions and the grooves for vascular 
channels over the surface. There is also, coordinate with this de- 
velopment, a contracting of the lateral and front margins forming 

a more gibbous shell. These facts are well exhibited in a series of 
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specimens from zone Dr. 7 I, 1 e. Nos. 1 to 26 belonging to the 
Cornell University Museum, and for the pedicle valves Nos. 27 to 41 
of the same station. 

The specific name Orthis (Dalmanella) superstes was given by 
Hall and Clarke to these thickened forms with vascular markings.‘ 
The * broad, low, median sinus” on the pedicle valve running from 

the middle of the valve to the front, described as a distinctive charac- 
ter of O. superstes,? is not seen on specimens of ). danbyz. 

Although the specimens of 2). danbyt generally occur in the con- 
dition of molds, a few have been collected with the shell of the sur- 

face preserved. 
In size the specimens of 7). danbyi rarely exceed 12 mm. in width. 
The following specimens are selected and figured as types of 

Dalmanella danbyi on Plate II. 
Fig. 15 (Ith. 3 K. 1 kk, specimen 1), mold of interior of brachial 

valve. (Compare with 1225 B 1. 21.) 
Fig. 14 (Ith. 3 K. 1 00., specimen 1), mold of interior of brachial 

ralve. (Compare with 1225 B. 1. 21.) 
Fig. 25 (Dr. 7 I, 1 e., specimen 31), mold of interior pedicle valve. 
Fig. 7 (Dr. 7 I, 1 e., specimen 46), mold of exterior pedicle valve. 
Fig. 3 (Ith. 3 K. 1 00., specimen 2), mold of exterior brachial 

ralve. 
Fig. 8 (Ith. 3 K. 1 00., specimen 3), mold of exterior pedicle 

valve. 
Fig. 4 (Ith. 3 K. 1 rr.), mold of exterior of brachial valve. 
Locality Ith. 3 K. is in West Danby, Tompkins County, and is the 

typical section of the Dalmanella danbyi zone at the base of the 
Chemung formation. 

Dr. 7 I, is a section on the east side of Bald Hill, Caroline, Tomp- 
kins County, and also contains the fauna of the Dalmanella danbyi 

Zone. - 
DALMANELLA ALLEGANIA, new species. 

Plate II, figs. 17 and 20. 

This name is proposed for specimens having the form beta and 

figured by Hall* among the types of his species Orthis leonensis. 

The specific character, namely, its broadly oval shape, distinguishes 
it from the typical Dalmanella leonensis of Chautauqua County. 
The typical specimens measure 8 by 11 mm. and 8.7 by 12.3 mm. The 

surface markings and the interior markings of both valves are very 
similar to those of ). leonensis. The muscular scars of the pedicle 
valve are wider than in 2). /eonensis. No specimens of this form have 
been seen by the writer among the specimens of /). /eonensis of Chau- 

tauqua County. 

CASHING Ses WANE Set. ah aks Pe oy ee Ae 

5 See p. 53. 

€ Pal, N.-Y:, LV, 1p: 16 pl svnw, fen: 
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The type specimens are from the quarry south of Cuba, Allegany 
County, New York, in the Chemung formation near the base; but 

the exact distance above the base is not ascertained. 

ORTHIS (DALMANELLA) SUPERSTES © Hall and Clarke, 1892. 

Plate II, figs. 26 and 27. 

The characters which distinguish this species from DP). danbyi, 
the Devonian form of New York which is most closely resembles, 
are the following: In general form it is subquadrate, inflated, thick- 
shelled, but with surface markings much as in 2). danbyi. The 
exterior of brachial valves is marked by a “ shallow sinus from near 
beak to front which broadens toward the front.” In the pedicle 

valve, acording to the original description, “the beak is somewhat 
inflated and slopes evenly in all directions for nearly one-half of the 
shell; from this point forward is a broad low median sinus, which is 

most conspicuously developed in old and gibbous shells.” In this 

character the species differs from both 2. leonensis and DP. danbyi. 
The interior of the brachial valve has, besides the quadrate mus- 

cular markings, two pairs of vascular channels running obliquely 
from them toward the margins; the first, or posterior pair, starts 

from the groove between the two scars of the same side and runs out 
obliquely toward the center of the lateral margin; the second set 
starts near the middle in front of the anterior scars and runs obliquely 

toward the antero-lateral corners of the shell. 

In the interior of pedicle valves, on each side of the middle of the 
shell, two faint vascular channels proceed forward from the front 
edge of the muscular scars and diverge shghtly from each other as 
they proceed; about halfway to the front each suddenly again 
divides into two smaller channels which diverge at nearly right 
angles from each other to near the front margin; the central branches 
nearly touch on the median line; the other two reach the front at 

about one-third distance from center to the antero-lateral angle of 
the shell. In Hall and Clarke’s figures there is also a central branch 

between the two lateral channels; this has not been detected in speci- 
mens in the U. S. Geological Survey collections. 

The above characters constitute the diagnostic marks by which 
this form is distinguished. The following specimens are selected 
as representative and are shown on Plate IT: 

Fig. 27 (El. 3 I, E2 No. 11), mold of interior of brachial valve. 
Fig. 26 (Dr. 7 I, E2 No. 37), mold of interior of pedicle valve. 
Localities, El. 3 I is directly east of Elmira, at base of hill ris- 

ing above the northern bridge crossing Newtown Creek. 

7Pal. N. Y¥., VIII, Pt. 1, p. 342, pl. Ve, figs. 44-47. Original specimens from 

the Chemung group near Howard, Steuben County, New York. 
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Dr. 7 I is on the east side of Bald Hill, Caroline, Tompkins 
County, New York. Both of these localities are of typical sections 
of the Dalmanella danbyi zone at the base of the Cayuta member of 

the Chemung formation. 

ORTHIS TIOGA Hall. 

Among the original figures illustrating Hall’s species Orthis tioga® 
two distinct forms are recognized. Figs. 26 and 21 on Plate VIII 
are of form alpha; figs. 20, 22, and 29, are form beta, as those terms 
are used above in describing Dalmanella leonensis. The form gamma 
is not represented among the figures of this species. Subquadrate 
specimens in which the hinge line is long and the cardinal angles 
abrupt is represented in figs. 25 and 238; this is form delta. Orthis 
carinata Hall is an extreme of the modification expressed by form 

delta, and has been called forms epsilon and zeta.” 
In order to discuss the geological and geographical relationship 

of these several forms specific names are required to represent them. 

The form (eta, first figured by the author, is adopted in his original ~ 
description as the typical form of Orthis tioga. Figs. 20 and 23 
on Hall’s Plate VITI, are typical of that description. That form was 

referred to Sowerby’s species O. interlineata by Hall in 1848, and 
the statement was made that “the figures of Sowerby correspond 
better with the fossils than those of Mr. Phillips. The casts, how- 
ever, fig. 3 above, and 106a of the latter, very closely resemble each 
other, and there can be no doubt of the identity of the fossils.” ¢ 

More careful study of the New York forms led Hall to refer these 
broadly elliptical forms (form beta) to the species Orthis tioga, but 
with them were associated others of the form which Phillips regarded 
as specifically different and to which he gave the name Orthis paral- 
lela, placing. it in his group of * orbicular orthides ” instead of * ellip- 
liptical orthides ” in which O. énterlineata was included. 

The second form a/pha is represented among the figures of Hall’s 
species O. tioga by figs. 3 and 8.4. To the small representatives of 
form alpha the names DP. leonensis and DP. danbyi are here given. 
For the large species of form a/pha, such as Hall included in the 
species Orthis tioga, the name Dalmanella elmira is proposed. 

@Pal. N. Y., IV, 1867, p. 59, pl. vir1, figs. 20-29. 

>See p. 46. 

€ Geol. N. Y., 4th Dist., 1843, p. 268. 

@Vall, Pal. N. Y., IV. Brachiopodes, 1867, pl. v111. 
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DALMANELLA TIOGA Hall, sensu stricto. 

Plate Il fies: 1, 2.3, 4.-5, 7,9; 10, 12. 

(=Orthis tiega Harr in part.) 

In the original description of Orthis tioga the form is defined as 

follows: “ Shell transverse, broadly elliptical, about two-thirds as 

long as wide; length of hinge line a little greater than half the width 
of the shell; the extremities rounded into a general curved outline.” 

Hall’s figs. 20, 22, 29, and 24 on Plate VIII accompanying the de- 
scription represent such a form, and they are regarded as types of 
the species as here restricted. The broadly elliptical form is char- 
acteristic, and the specimens are gently convex but neither gibbous 
nor flat. The median suleus of the brachial valve is distinct but 
shallow, and the median ridge of the pedicle valve is also distinct 

from beak to front, but it is low and not carinated. The radiating 

surface lines (“striae”) are distinctly fasciculated as is shown on 
our fig. 4, Plate III. 

The cardinal process is rather small and narrow, but in well-pre- 
served molds its subdivision into three longitudinal ridges is evident. 

In dimensions the species is intermediate between the earlier forms 

(D. danbyi, superstes, and leonensis) and the common Chemung 

forms PD. elmira, and carinata. 
The specimens in the U. 8S. Geological Survey collection selected to 

represent this species (see Plate III) measure as follows: 
Bis; 7,123: by 19.5 mm. 
Fig. 4, 12.9 by 19.7 mm. 
Fig. 10, 16 by 25.5 mm. 
Fig. 1, 13.6 by 19.7 mm. 
Fig. 3, 14.9 by 22 mm. 
Fig. 12, 15.4 by 21.5 mm. 
Average, 14.1 by 21.8 mm. 

Hall’s figures on his Plate VIII measure as follows: 
20, 14.3 by 21.3 mm. 

Fig. 29, 18 by 27 mm. 
Fig. 22, 20 by 29 mm. 
The molds of an interior and an exterior of a large brachial valve 

of this form from Granville center, Bradford County, Pennsylva- 
nia, 1455 Bt show the following dimensions: 25.2 by 40 mm. 

Plate ITI, figs. 2 and 5. 
All of the forms mentioned above come from the lower part of the 

Cayuta member of the Chemung formation but above the Ya/manella 
danbyi zone. The species is associated with ). elmira, but D. elmira 

Palen. Yoel, L367, p. 59: 

bU. S. Geological Survey, Bull. 244, p. 104. 
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is the prevailing form in the upper half of the Cayuta member, and 
this typical form, 7). téoga, is rare above the middle. 

Specimens from the Survey collections selected to represent this 
species are figured on Plate ITI. 

Fig. 7 (El. 2K, In. No. 11), mold of interior brachial valve. 
Fig. 4 (El. 6C, B6. No. 8), mold of exterior pedicle valve. 
Fig. 10 (El. 7J, 1c. No. 1), mold of interior brachial valve. 

Fig. 1 (El. (J, 1c. No. 3), mold of exterior brachial valve. 
Fig. 3 (El. 7J, 1c. No. 5), mold of exterior pedicle valve (dis- 

torted). 

Fig. 12 (El. 7J, 1c. No. 2), mold of interior pedicle valve. 

The localities represented above are: 

El. 2K.—Elmira town, above Delaware, Lackawanna and West- 
ern Railroad, on east side of river about a mile north of Big Island. 

EK]. 6C.—Cathn, about one and a half miles south of Pine Valley 
at base of hill west of Northern Central Railroad track. 

El. 7J.—Section from Fitch bridge up ravine southeast side of 
Hawley Hill, a few miles west of Elmira. 

1455, Btt—Granville Center, Bradford County, Pennsylvania. 

DALMANELLA ELMIRA, new species. 

Plate Ti. fies: 6576) das a Gs lie 

(= Orthis tioga Hatt (in part), as represented by figs. 21, 26, 27, and 28 on 

Riate Vile Pals Neos LV. S6i) 

This species differs from OQ. tioga, as restricted, by its subquadrate 

form; the length is from four-fifths to five-sixths the width. In the 

smaller as well as earlher specimens the greatest width is nearly - 
medial, in specimens from the middle and upper Cayuta member the 
greatest width is in the upper third of the shell. 

The typical surface form is low convex for the brachial valve, and 
nearly flat, but not concave for the pedicle valve. In molds of the 

pedicle valve the muscular scars are convex on their outer faces. 
The shell is convex along the ne running through the middle from 
beak to front; it is flat or slightly concave in typical specimens of 
D. carinata. 

The typical D. elmira is found associated with D. tioga in the 
lower part of the Chemung, but in the middle and upper part of the 
Cayuta member 2). elmira becomes the prevailing species. 
Type specimens of Dalmanella elmira are figured on Plate ITT as 

follows: 

Fig 13 (EL. 6C, B6, No. 2), mold of interior brachial valve. 

Fig. 11 (EL. 6C, B6, No. 3), mold of interior brachial valve. 
Fig. 15 (El. 6C, B6, No. 5), mold of interior pedicle valve. 
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Fig. 17 (Wy. LA, 1h, No. 1), mold of interior of brachial valve. 

Fig. 8 (Wv. 1A, lvv, No. 5), mold of exterior brachial valve. 

Fig. 14 (Wy. LA, lvv, No. 1), mold of interior brachial valve. 

Fig. 6 (Wv. 1A, lvv, No. 2), mold of exterior of same specimen. 

The localities from which these types of the species come are: 
El. 6C.—Southeast corner of. Catlin, Chemung County, 14 miles 

south of Pine Valley, on side hill above and west of the Northern 
Central Railroad tracks. 

Wy. 1A.—The ravine west of Spencer Lake, in northwest corner 
of town of Spencer, 'Tioga County, New -York. 
The specimens come from the middle portion of the Cayuta mem- 

ber of the Chemung formation above the Dalmanella danbyi zone. 

DALMANELLA CARINATA Hall.¢ 

Plate TV; figs: 1.2; 4, and 6: 

The distinctive specific characters of Dalmanella carinata are con- 
sidered to be its large size (25 to 35 mm. long and larger); its form, 
oval with the breadth greater than length, the greatest breadth above 

the middle line of growth; the brachial valve convex, the greatest 
convexity along the center from beak to front; the pedicle valve flat 
to concave along the median line; in molds of the interior of the 
pedicle valve the muscular impression presents a flat to concave sur- 

face and elevated pointed beak. In extremely developed specimens 
the median carination in the pedicle valve is nearly obliterated by the 
broad inscoop of the surface. 

The cardinal process is wide and the trifid shitting of its end is con- 

spicuous; the crura are broadly divergent and strong. In molds of 

the interior of well-developed pedicle valves there is a narrow furrow 

running from the beak to the side of each muscular scar, representing 
(in the original shell) an elevated linear ridge, about a millimeter 
distant from, and nearly parallel to, the inner face of the hinge teeth 
bounding the muscular sears. 

Specimens representing these characters from the U. S. Geological 
Survey collections are figured on Plate TV. 

Fig. 4 (Wv. 1A, luuu, No. 1), mold of interior of brachial valve. 
Fig. 1 (Wy. 1A, lwww, No. 14), mold of interior of pedicle valve. 
Fig. 2 (Wv. 1A, lwww, No. 15), mold of interior of pedicle valve. 
The convexity of the brachial valve, the flat to concave form of 

the pedicle valve, and the elevation and flattening of beak of the 
pedicle valve produce a form similar to that of Orthothetes. 

GN: Y. Geol. Rept. 4th Dist., 1843, p. 267; also Pal. N. Y., IV, 1867, p. 58, and 

pl. viii, figs. 30, 31, and 32. The specimens selected from the Geological Survey 

collection as representing this species are Wy. 1A, luuu, Nos. 1 and 4, 15 and 14. 
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DALMANELLA CARINATA var. EPSILON, new variety. 

Plate Vo figssvs. Oto: 

In the collections of Dalmanella from the Chemung in New York 
the two valves are always separate. This variety epsé/on is founded 
on pedicle valves having the earlier half of the shell flattened with 
sharply pointed small elevated beak, but the margins of the shell are 
gradually or abruptly turned inward, producing a convex general 

form with flat or gently hollowed center of the shell, instead of the 
concave shell of the normal shape of the species. 

These forms with convex pedicle valves are believed to be not 
specifically distinct from, but rather varietal modifications of, D. 
carinata and are adult individuals, the form resulting from an abrupt 
retardation of radial growth along the perimeter of the shell in later 
stages of its growth. 

In the normal forms there is the same retardation of growth along 

the perimeter, but it begins early, is continuous and results in bend- 

ing the margin outward instead of inward, making a concave pedicle 
valve. 

Types of variety epsilon are represented on Plate [IV by — 
Fig. 3 (Ith. 3K, lvvv, 2), mold of interior of pedicle valve. 
Fig.8 (Ith. 83K, lvvv, 1), mold of interior of pedicle valve. 
Fig. 5 (Wv. TB, 131, 15), (Cornell Univ. Mus.), mold of interior 

of pedicle value. ; 
Fig. 9 (Wy. 7B, 1j', 1), (Cornell Univ. Mus.), mold of interior of 

pedicle valve. 

Fig. 7 (Wv. 7B, 1j', 5), mold of interior of pedicle valve. 
The localities of PD. carinata and variety epsilon are Ith. 3K, 

lvvv, West Danby, high up in the section a mile or so south of West 

Danby, upper part of Cayuta member; Wv. 7B, 1j', section above 
Swartwood, from the faunule of the third or Swartwood Tropido- 
leptus zone at the top of the Cayuta member of the Chemung form- 
ation. 

DALMANELLA VIRGINIA, new species. 

Plate IV, figs. KOs aie wie asy ual a Koy 

The brachial valve of the type-specimen is subcircular in outline; 
dimensions 20.5 mm. long by 24.2 wide; very gibbous (8.8 mm. deep) 

median sulcus deep, bounded on each side by prominent rounded 
ridges rising 2 or 3 mm. above the bottom of the sulcus; cardinal 

process, crura and muscular scars strongly developed; cardinal 
process sharply cut longitudinally into three parts. These charac- 
ters are illustrated by type-specimen No. 1 of 1380 B* (Plate IV, 

sda 22 
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fig. 12) from near White Sulphur Springs, West Virginia, from 
the faunule described in U. S. Geological Survey Bulletin, No. 244 
(1905), p. 35. In the list of faunule it is entered as “6 D. tioga.” 
The exterior of the shell is marked by coarse, uneven, radiating 

lines rapidly bifurcating and fasciculated as shown in fig. 11, Plate 
IV (type-specimen 14 of 1380 B*). 

The pedicle valve is irregularly coneave, with sharp beak, greatest 
width near cardinal margin, evenly rounded in front, a median cari- 

nation extending from beak to front bounded by rounded grooves; 
short coarse fasciculated radiating lines, those on the carination 
finer and more even in size than on the sides. These characters 
are shown on fig. 13, Plate LV, illustrating type-specimens, No. 6 of 

1380 B*. of which the dimensions are 13.4 mm. long by 20.2 wide, 

and by specimen No. 10 of the same faunule, fig. 16 of same plate. 
The interior of the pedicle valve has strong cardinal teeth, muscular 

sear sharply defined posteriorly, but its outlines are indistinct pos- 
teriorly; the median carination is sharp at the front edge which is 

indented into a shallow sinus. This is expressed by fig. 10 of 
Plate IV, representing a mold of the interior, No. 7, of 1380 B*. 

DALMANELLA VIRGINIA variety BETA, new variety. 

Plate IV, figs. 14 and 15. 

The casts of the exterior and interior of a small elliptical specimen, 
from the faunule containing the typical specimens of Dalmanella 
virginia, are believed to represent a young specimen of the same 
species. Its form is broadly elliptical, dimensions are 6.4 mm. long 
by 10.5 mm. broad, sides evenly rounded, a well defined suleus from 
beak to front, fasciculated radiating lines.- In the mold of interior 
the mark of the cardinal process is a narrow slit; its trifid termination 

is distinctly. evident when magnified. Surface broadly convex. 
Type-specimens are figured on Plate IV. 

Fig. 14 (1380 B® specimen No. 11), exterior mold of brachial valve. 

Fig. 15 (1380 B* specimen No. 12), exterior mold of same brachial 
valve. 

Locality— Near White Sulphur Springs, West Virginia, faunule 
described in U.S. Geological Survey Bulletin, No. 244, page 35, under 
locality No. 1380 B®, 

THIEMELLA, new genus. 

In Hall’s description of Orthis leonensis® a specimen was included 
(fig. 5) which on the following page was referred to as possibly be- 
longing to C. A. White’s species Orthis thiemei,? coming from the 

OPA Ne Ne. Vere te ep: O20 ple “VIII 

’ Jour. Boston Soc. N. H., VII, p. 231. 
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beds 1 and 7 of Burlington, Iowa. And his figure (Plate VIII, fig. 

2) was referred with doubt to the same species." 
Specimens from Villenova, Chautauqua County, New York, a few 

miles north of Leon, Chatauqua County, where some of these forms 
were obtained by Hall, have been studied in connection with Dal- 
manella leonensis. They prove to be generically distinct from Dal- 
manella and for them the name 7hiemella is proposed, taking the 

new species, Thiemella villenovia, described beyond, as the type of 
the genus. 

The generic characters combine some of the characters of Schizo- 
phoria, Rhipidomela, and Dalmanella. “In exterior form the adult 
specimens resemble RAipidomella, as indicated by White, who likens 
the species to Western forms of Orthis (Rhipidomella) vanuxemi, 
but the mature brachial valve has a distinct fold and the pedicle valve 
has a broad sinus at the front. The muscular scars of the pedicle 
valve are, in outline, very similar to those of Schizophoria, and the 
“forked septum” is less sharp than in“the typical larger species of 

Dalmanella. The muscular scars of the brachial valve are heart 

shaped, not fan shaped as in ?hipidomella, and they are less distinct 
than in either Rhipidomella or Dalmanella. There are two radiating 
ridges proceeding from the crura bounding the muscular scar as in 
Rhipidomella. The cardinal process and crurae are described as 
strong, but both are confined closer to the hinge area than in 

Dalmanella. 

The strong rounded septum “ extending from the cardinal process 

nearly half the length of the shell,” resembles RAipidomella, though 
it is less sharply marked than in Dalmanella. 

The surface lines are finer than Dalmanella leonensis after the 

first third of growth; this may, however, be a specific character of 

T. villenovia. 

THIEMELLA VILLENOVIA, new species. 

Plate If, figs. 11, 12; 16, 19)-22; and 23: 

In the young stage of growth (for the first 5 mm.) this species is 
undistinguishable exteriorly from specimens of Dalmanella leonensis 
with which it is associated. From that point onward it changes form 
‘apidly, the distinct suleus of the brachial valve flattens out so as to 
make an evenly convex surface, and in larger shells there is an eleva- 
tion of the central part of the brachial valve corresponding with the 
distinct sinus of the opposite valve (see fig. 11). The pedicle valve 
in ike manner begins with an elevated broadly carinated center but 
upon reaching the front the surface becomes centrally depressed into 

GP aleiNee You Vere tele DenGsss 

+’ Jour. Boston Soe. N. H., VII, p. 232. 
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a broad sinus (see fig. 12). The radiate surface lines after the first 

stage of growth lose their fasciculated mode of growth and become 
fine and uniform over the surface, finer than on the surface of D. 

leonensis. The cardinal process and crurae are close up to the hinge 
line and are not conspicuous on the inner walls of the shell. 

In the brachial valve the radiating, shghtly elevated ridges bound- 

ing the muscular scars are dominant, other markings of the scars are 

inconspicuous. 
In the pedicle valve the muscular scar is bilobed, the central por- 

tion of the medial septum low but running forward, as in Sch7zo- 

phoria; the diverging part of the septum is inconspicuous. 
The form of the pedicle valve is narrower at cardinal than at front 

end but it is not so wide anteriorly as is the brachial valve. 
The brachial valve shows a short hinge line and a gradual increase 
in width to near the front where it abruptly curves into the front 

margin (see fig. 16). The form of the pedicle valve is nearly flat 

about the beak, and scoops outward toward the antero-lateral angles 
as in typical Dalmanella carinata (see figs. 12 and 22). In size the 
species averages about 14 mm. long by 16 mm. wide; larger specimens 
reach the width of 17 mm. 

One of the figures given by Hall in illustration of Orthis leonensis 4 
representing a brachial valve and another figure of a pedicle valve 
referred with doubt to Orthis thiemei White are both believed to 
belong to this species. 

Type specimens of Thiemella villenova were found associated with 
D. leonensis in Dye’s quarry in the eastern part of the town of 

Villenova, Chautauqua County, western New York. They are fig- 
ured on Plate II. 

Fig. 16 (1225 B*, specimen No. 31), mold of interior of brachial 
valve. 

Fig. 
valve. 

Fig. 22 (1225 B*, specimen No. 46), mold of interior of pedicle 
valve. 

Fig. 23 (1225 Bt, specimen No. 55), mold of interior of pedicle 

valve. 

Fig. 12 (1225 B', specimen No. 103), mold of exterior of pedicle 
valve. 
Fig. 11 (1225 B', specimen No. 104), mold of exterior of brachial 

valve. 

The specimens were collected by G. D. Harris for the U. S. Geo- 
logical Survey and will be deposited in the National Museum, Wash- 
ington, D. C. 

i oan ) (1225 Bt, specimen No. 35), mold of interior of brachial 

CPRIE IN YE; JONG Jee taal ee its ay 
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EXPLANATION OF PLATES. 

a AuEeeles 

Dalmanella.leonensis. 

Figs. 1, 2. Molds of exterior of brachial valves. 

5, 6. Molds of exterior of pedicle valves. 

13. Mold of interior of brachial valve. 

24. Mold of interior of pedicle valve, Chemung formation, Villenova, 

Chautauqua County, New York. 

9, Exterior surface of a brachial valve. 

10. Exterior surface of a pedicle valve, Chemung formation, Westville, 

Chautauqua County, New York. 

(Specimens 9 and 10 were found at side of Chautauqua Creek in a loose 

slab, believed to have fallen from rocks exposed in the creek.) 

Dalmanella danbyi. 

Figs. 3,4. Mold of exterior of a brachial valve. 

7,8. Mold of exterior of a pedicle valve. 

14,15. Molds of interior of brachial valves. 

21,25. Molds of interior of pedicle valves. Danby Dalmanella zone of 

Cayuta member, Chemung formation. Figs. 4, 8, 14, 15, 21, from 

West Danby, Tompkins County, New York. Figs. 7, 25, from 

Eastern slope Bald Mountain, Caroline, New York. 

Dalmanella danbyi var. beta. 

Fig. 18. Mold of interior of a brachial valve. From middle part of Danby 

Dalnmanella zone, West Danby, New York. 

Thiemella villenovia. 

Vig. 11. Mold of exterior of a brachial valve. 

12. Mold of exterior of a pedicle valve. 

16,19. Molds of interior of brachial valves. 

22,25. Molds of interior of pedicle valves. Chemung formation, Ville- 

nova, Chautauqua County, New York. 

Dalmanclla allegania. 

Fig.17. Mold of interior of brachial valve. 

20. Mold of interior of ‘pedicle valve. Chemung formation, south Cuba, 

Allegany County, New York. 

Datmnanella superstes. 

Fig. 26. Mold of interior of a pedicle valve. Danby Dalmanella zone, Che- 

mung formation, eastern slope Bald Mountain, Caroline, Tompkins 

County, New York. 

27. Mold of interior of a brachial valve. Chemung formation, east 

Elmira at base of hill rising above north bridge crossing Newton 

Creek, Elmira, New York. 
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PraArn Lire 

Dalmanella tioga. 

Fig. 1. Mold of exterior of a brachial valve. 

3. Mold of exterior of a pedicle valve. Chemung formation, lower part 

of Cayuta member, in section southeast side of Hawley Hill, west of 

Elmira, New York. 

2. Mold of exterior of a large specimen of brachial valve, Chemung 

formation, Granville Center, Bradford County, Pennsylvania. 

4, Mold of exterior of a pedicle valve. Chemung formation, lower part of 

Cayuta member, Catlin, Chemung County, New York. 

5. Mold of interior of a large specimen of brachial valve. Chemung 

formation, Granville Center, Bardford County, Pennsylvania. 

7, 10. Molds of interior of brachial valves of normal size. Chemung 

formation, lower part of Cayuta member, Elmira, New York. (No. 

7 from east side river about a mile north of Big Island; No. 10 from 

Hawley Hill, west of Elmira.) 

9. Mold of interior of brachial valve. Chemung formation, lower part of 

Cayuta member, Catlin, Chemung County, New York. 

12. Mold of interior of pedicle valve. Chemung formation, lower part of 

Cayuta member, Hawley Hill, west of Elmira. 

Dalmanella elmira. 

Figs. 6,8. Molds of exterior of brachial valves. Chemung formation, Cayuta 

member, ravine opposite Spencer Lake, Spencer, Tioga County, New 

York. 

11, 13. Molds of interior of brachial valves. Chemung formation, lower 

part of Cayuta member, Catlin, Chemung County, New York. 

14, 17. Molds of interior brachial valves. Chemung formation, Cayuta 

member, Spencer Lake Ravine, Spencer, Tioga County, New York. 

15, 16. Molds of interior of pedicle valves. Chemung formation, lower 

part Cayuta member, Catlin, Chemung County, New York. 

PLATE LV. 

Dalmanella carinata, 

Figs.1, 2. Molds of interior of pedicle valves. Chemung formation, near top 

Cayuta member, Spencer Lake Ravine, Spencer, Tioga County, New 

York. 

4, 6. Molds of interior of brachial valves. Chemung formation, near top 

of Cayuta member, Spencer Lake Ravine, Spencer, Tioga County, New 

York. 

Dalmanella carinata var. epsilon. 

Figs. 3, 5, 7, 8, 9. Molds of interior pedicle valves. Chemung formation, 

near top of Cayuta member; 8 and § from Seely Hill, upper part of 

West Danby section, West Danby, Tompkins County, New York; 5, 7, 

9 from Swartwood Tropideloptus zone, top of Swartwood section, 

Austin Hill, Erin, Chemung County, New York. 
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Dalmanella virginia. 

Fig. 10. Mold of interior of pedicle valve. 

11. Mold of exterior of brachial valve. 

12. Mold of interior of brachial valve. 

13, 16. Molds of exterior pedicle valves. 

Dalmanella virginia var. beta. 

Pigs. 14 and 15 molds of the exterior and interior of a young specimen of a_ 

brachial valve. 

All the specimens of Dalmanella virginia are from the Chemung formation, 

White Sulphur Springs, West Virginia. 

The specimens figured in this paper all belong to the collections oe the U. S. 

reological Survey, ultimately to be deposited in the U. 

in Washington, except specimens fig. 

S. National Museum, 

7, 25, and 26 of Plate IT, and) figss sim 

and 9 of Plate IV, which belong to the collections of Cornell University Museum, 

Ithaca, New York. 
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DESCRIPTIONS OF THREE NEW SPECIES OF SATUR- 
NIAN MOTHS. 

By Witu1amM ScHavs. 

I desire to put on record descriptions of three new species of Satur- 
niide, the types of which I have placed in the collection of the U. S. 

National Museum. 

ORMISCODES ALBILINEA, new species. 

Male—Head and thorax light brown. Abdomen, ochreous above, 
light brown below; a lateral row of black spots containing a grey dot. 
Wings, light brown, the veins finely ochreous. Primaries, a white 
shade in the cell; an oblique dark streak from base of costa to inner 
margin, interrupted by a broad white streak below cell from base to 

close to outer margin, where it is joined by a straight white streak 
edged on either side with darker brown and which extends from costa 
close to apex. Secondaries, a very faint outer whitish shade. 

Hapanse.—95 mm. 
Habitat.—Goyas, Brazil. 
Type.—Cat. No. 11374, U.S.N.M. 

ORMISCODES AMARILLA, new species. 

Male—Head black: collar dark roseate. Thorax, above and below 

greyish brown, the patagia, which are dull yellow, covering nearly 
the whole thorax above. Abdomen, above black, the basal and anal 
segments roseate; a lateral roseate shade crossed by transverse black 
lines; fulvous ventrally with black spots. Wings, dull yellow. 
Primaries, the veins dark violaceous grey; a similar streak along 
costa, in cell, and below cell; an antemedial and a postmedial trans- 

verse violaceous shade; a dark red spot at end of cell. Secondaries. 
the outer half of veins dark violaceous grey; a roseate spot at end 
of cell. 

Vepanse.—8) mm. 

Habitat—Volcano of Turrialba, Costa Rica. 

Type.—Cat. No. 11375, U.S.N.M. 

PRocEEDINGS U.S. NATIONAL MUSEUM, VOL. XXXIV—No. 1597. 
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HELICONISA ARPI, new species. 

Male.—Body dark brown. Primaries, the base and costal margin 
broadly, lightish brown, sparsely irrorated with black; the inner 

margin to beyond middle and the outer margin dark brown, the latter 

with some submarginal paler brown shadings: a blackish antemedial 
shade outwardly straight from costa into cell, then inwardly oblique 

and wavy to submedian vein; a transverse black streak near end of 
cell, followed by some white, anda round brown spot on discocellulars ; 
a broad whitish postmedial space from vein 7 to inner margin near 
angle, suffused with light brown below vein 5, incurved at cell, and 
below vein 3, so that the median brown space looks very much lke a 
dog’s head facing the outer margin, the spot at end of cell forming 
the eye: a narrow whitish shade extends from vein 7 to costa near 

apex. Secondaries, ochreous, the base and outer margin broadly 
dark brown; dark irrorations extending from outer margin on to 
ochreous space; underneath the primaries have the postmedial space 
broader, clearer, and tinged with ochreous, and a white spot at end 

of cell; the secondaries are paler, the ochreous space suffused with 
whitish. 

Ex panse.—95 mm. 

Habitat.—Curityba, Brazil. 
Named after Mr. J. Arp, of Rio Janeiro, to whom I am indebted 

for this fine species. 
Type.—Cat. No. 11876, U.S.N.M. 



DESCRIPTION -OF A NEW ISOPOD OF THE GENUS 
EURYCOPE FROM MARTHAS VINEYARD. 

By Harrier Ricuarpson, 

Collaborator, Division of Marine Invertebrates, U. S. National Jluseum. 

Two specimens of a new species of Hurycope were obtained by 
the U. S. Bureau of Fisheries steamer A/batross in 1884 off Marthas 
Vineyard, as well as one from Georges Bank. These specimens have 
been in the Peabody Museum at New Haven, Connecticut, but have 
recently been transferred to the U. S. National Museum collection. 

References to the literature may be found on pages 701-717 of 
my Monograph on the Isopods of North America, Bulletin 54, U.S. 
National Museum, with the exception of the following, which has 
been published recently: 

The Marine Fauna of the coast of Ireland, Pt. 5, Isopoda, by 

W. M. Tattersall. Fisheries, Ireland, Sci. Investigations, 1904, IT, 
1905, pp. 72-75, pl. x, Dublin. 

The description of the form follows: 

EURYCOPE TRUNCATA, new species. 

Body oblong-ovate, a little more than twice as 
long as wide. Dorsal surface smooth. 

The head is wider than long, and is produced an- 
teriorly in a truncate process which extends be- 
tween the basal articles of the first pair of antenne. 
On either side of the median process there is a 
shght double emargination. The eyes are want- 
ing. The first pair of antenne have the basal arti- 
cle large and dilated. There is a large and con- 
spicuous spine on the inner margin. ‘The second 
and third articles are small and feeble, and of equal 
length. The flagellum extends to the end of the 

fourth article of the peduncle of the second an- B 

tennz, and is composed of about seven articles.  py¢.1—EurycorE 

The second antenne have the basal article short Be Nabe 
and furnished with a long, conspicuous spine on the outer margin. 
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The second article is about twice as long as the first, and is furnished 
on the anterior margin with one long spine. The third article is 

about as long as the second, and has two spines, one on the ‘outer and 
one on the inner margin. The fourth article is short, and is not 
furnished with any spines. The last two articles of the peduncle 
and the flagellum are missing. The mandibles have a well developed 

palp and molar process, 
The first four segments of the thorax are about equal in length. 

The antero-lateral angles of the first segment 
are drawn out on either side in one long, sharp 
epimeral spine. The lateral margins of the see- 
ond segment are drawn owt on either side in one 
long, sharp spine and one small spine just back 
of it, both epimeral, The lateral margins of the 
third and fourth segments are produced on 

Fig. 2.—EURYCOPE TRUN- 5 ’ 7 5 : 
cata. Riaut manpr either side in three spines, two small spines and 
BLEXO1}. one long, sharp median one, a little curved an- 

teriorly. The last two spines are epimeral. The last three segments 
have the lateral margins produced on either side in one long, sharp 
spine directed anteriorly. The fifth and sixth segments are of nearly 
equal length in the median dorsal line. The seventh segment is 

nearly twice as long as either of the preceding segments. 
The abdomen is composed of one segment. Near the base of the 

segment the jateral margin is produced on either side in one long, 
sharp spine directed anteriorly. Below these spines 

the lateral margins are almost straight to about the 
middle of the segment, where there is an abrupt 
indentation on either side. This indentation is fol- 
lowed by two long, sharp spines, one on either side, 
directed posteriorly. Below these two spines the 
lateral margins slightly converge to a truncate ex- 
tremity. Just within the two indentations of the ,,, 3 wonvcope 

lateral margin are indications of two tiny tubercles — rruncata. Lecor 
on the dorsal surface. The uropods are placed on 9 “PT PAIRETE 
either side of the truncate extremity just below the second lateral 
spine. They are small and feeble and consist of a basal article and 

two branches of nearly equal length. 
All the four anterior pairs of legs are missing. The three posterior 

pairs are similar, natatory, with the merus much enlarged and both 
the merus and propodus furnished with long, plumose hairs. 

The operculum of the female is furnished with a small spine about 
the middle. 



No. 1598. A NEW ISOPOD—RICHARDSON. 69 

Only two specimens, both females, were taken by the U.S. Bureau 
of Fisheries steamer Albatross in 1884, off Marthas Vineyard at a 
depth of 1,525 fathoms in gray ooze, and one specimen, also a female, 
from southeast of Georges Bank at a depth of 1,769 fathoms. ‘These 
specimens have been heretofore in the collection of the Peabody 
Museum at Yale University, and have recently been placed in the 
collection of the U. S. National Museum, where they have Cat. No, 
38528. 

This species differs from Lurycope fragilis Beddards Hurycope 
atlantica Beddard, and HKurycope caribbea Benedict,’ the forms to 
which it is most closely alhed in the truncated character of the ex- 
tremity of the terminal segment and in the absence of spines on the 

dorsal surface of the body. 

“Challenger Report, XVII, 1886. 

+ Proc. U. S. Nat. Mus., XXIII, 1901. 



“+ 



NOTES ON SOME WESTERN ORTHOPTERA; WITH THE 

DESCRIPTION OF ONE NEW SPECIES. 

By Anprew NELson CAUDELL, 

Custodian of Orthoptera, U. S. National (Wuseum. 

During the summer of 1906 the writer spent three months on the 
Pacific coast in company with Dr. H. G. Dyar. The main object 
of the expedition was the collecting and breeding of mosquitoes, but 

as occasion permitted some collections were made in other orders, 
especially Orthoptera, to which the following notes pertain. 

On the way out to the coast a stop was made at El Paso, Texas, 
where on May 25 about an hour was spent just before dark collecting 
across the Rio Grande in Mexico, near Ciudad Juarez. The collect- 
ing here was quite productive, and it is to be regretted that more 
time could not have been spent at this point. The immediate locality 
collected over was a sandy desert region sparsely covered with Larrea, 
ete. In this shrub Bootettix argentatus was found in some numbers 
and on the bare ground 7'rimerotropis vinculata and [Heliastus aridus 

were common. 
We spent May 30 collecting along the course of a creek at Sierra 

Madre, California. On June 1 we went to San Diego and the fol- 
lowing day a trip was made to Tia Juana in Lower California. The 
morning of June 3 was spent in collecting near San Diego, and we 
returned to Los Angeles in the evening. Orthoptera were few in 
this region, in fact all through southern California insect life was 
surprisingly scarce. 

On June 5 the writer proceeded to Indio and Cochella, where three 
days were spent collecting. This desert region is much below sea 
level and very hot, the thermometer registering considerably over 
100 degrees during the middle of the day even at that time of the 
year. 

From June 9 to June 12 was passed in the vicinity of Los Angeles, 
and on June 13 a steamer was taken at San Pedro for Santa Catalina 
Island, where the 14th was spent collecting back of Avalon. The 
ground there is hilly and rocky, vegetation scant, and insects, es- 
pecially Orthoptera, not abundant. 
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On June 18 another trip. was made to San Diego, returning to 

Los Angeles on June 20. On June 23 the writer started alone for 
various points north. While at Los Angeles collecting trips were 
taken to various points in the surrounding region. 

On June 25 and 26 my time was spent in collecting at Guadalupe, 
and then the journey north was continued, a stop of one day being 
made at San Luis Obispo. San Francisco was reached on the evening 

of June 28, and on the 30th a steamer was taken for Eureka, where I 

arrived on the following day. Here one week was spent, when I 
returned south and proceeded to Chico, where I met Doctor Dyar 
on July 10. Together we resumed travel northward, stops being 

made at various points. From Sisson we ascended Mount Shasta as 
far as the snow hne, and from Thrall we made a side trip to the 
Klamath Lake region in Oregon. 

On July 30 we reached Portland, Oregon, and the following day 
stopped in Seattle, Washington. On August 1 we made a trip to 

Mount Rainier, returning to Seattle on August 4. At Paradise 

Valley, on Mount Rainier, we found insect life abundant, and, though 
time prohibited our lingering there for more than a few hours, we 
secured a number of desirable specimens. 

On August 5 we proceeded to Vancouver, British Columbia, and 
on the following day went to Nanaimo and Wellington, on Vancouver 

Island. We left Wellington for Victoria on August 8, stopping at 

several points on the way. On August 14 we left Vancouver and 

traveled eastward, stopping at Laggan, Calgary, Medicine Hat, and 
Moose Jaw, Canada, and Portal, North Dakota. At Portal our last 

collecting was done, and we left there for home on August 26, reach- 
ing Washington three days later. 

Following is a list of the Orthoptera observed on this trip. 

family BLATTIDA. . 

BLATTA ORIENTALIS, Linnzus. 
One male, one female, Chico, California. 

BLATTELLA GERMANICA Linneus. 
One male, on steamer off the coast of California 1 

PERIPLANETA AMERICANA Linneus. 
One male, Indio, California. 

—~ 1 early July. 

‘amily MAN'TID Ai. 

LITANEUTRIA OBSCURA Scudder. 
One female, Indio, California, June 5. This specimen is immature. 

Tt was found running in the desert and was very much like the 

surface of the ground in color. 
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Family PHASMID 2. 

At Ciudad Juarez, Mexico, I found two green nymphs of a Phas- 

mid and tried to rear them to maturity, but failed. One cast its skin 
once, but both soon died. They have a pair of small horns and were 
found on Larrea species. 

Family ACRIDIID®. 

TELMATETTIX HESPERUS Hancock. 
One female, Sierra Madre, California. This specimen was taken 

on sandy ground near a creek and its ashy and brown coloration 
offered little contrast to its surroundings. 
BOOTETTIX ARGENTATUS Bruner. 

Four males, two females, two nymphs, Ciudad Juarez, Mexico, 
May 25. Found on Larrea bushes at dusk, so dark in fact that insects 

even in exposed positions were scarcely distinguishable. These speci- 
mens would not have been found but for their song which at that 

hour was very loud. 
Bruner? refers with doubt the genus Gymmnes of Scudder to the 

genus Bootettix, likewise referring Gymnes punctatus to the synonymy 
under Bootettix argentatus. I have a male of Scudder’s species from 
Palm Springs, California, and have examined his type specimen, a 
female. I have both sexes of Bootettix argentatus, including the 

type. From a study of this material I unhesitatingly pronounce the 
two species distinct, but congeneric. Thus the genus Gymnes of 

Scudder is a synonym of the earlier established Bootettix of Bruner 
and its only species is valid and must be called Bootettix punctatus. 
OPEIA TESTACEA Scudder? 

One nymph. Dominguez, California, June 2. 
PHLIBOSTROMA QUADRIMACULATUM Thomas. 
Common at Calgary and Medicine Hat, Canada. There should be 

recognized two forms of this common and widely distributed species. 
The typical form guadrimaculatum, having parvum Scudder ana 
lactum Uhl as synonyms, has the elytra decidedly shorter than those 
of the other form, which must be known as P. pictum Scudder. For 
convenience these two forms may be differentiated on the relative 

length of the elytra as compared with that of the pronotum. In the 
typical form the elytra are three or less times as long as the prono- 
tum, while in the long-winged pictum they are more than three times 
as long. The short-winged form is usually smaller than the long- 

winged variety. 
STENOBOTHRUS CURTIPENNIS Harris. 

Both macropterous and brachypterous forms taken at Portal. 
North Dakota. 

4Piol. Cent. Amer., Orth., IT, 1904, p. 52. 
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BRUNERIA SHASTANA Scudder. 
One female, Sisson, California. 

GOMPHOCERUS CLAVATUS Thomas. 
Common at Portal, North Dakota. 

PSOLG@SSA BUDDIANA Bruner. 
One female, Ciudad Juarez, Mexico. This specimen has a con- 

spicuous yellow dorsal stripe extending from the vertex of the head 
to the tip of the elytra. The femoral spot is also distinct, but this is 

not unusual, 

PSOL@SSA MACULIPENNIS Scudder. 
Both sexes taken at Ciudad Juarez, Mexico. 

AGENEOTETTIX SCUDDERI Bruner. 
One female, Medicine Hat, Saskatchewan, Canada. 

ARPHIA PSEUDONIETANA Thomas. 
Common at Calgary, Medicine Hat, and Moose Jaw in Canada and 

at Portal, North Dakota. 

CHIMAROCEPHALA PACIFICA INCISA Caudell. 
Two females, Sierra Madre, California, May 30. These specimens 

were filled with eggs. 
ENCOPTOLOPHUS PARVUS Scudder. 

Four males, six females, Moose Jaw, Canada. These can not be 
distinguished from specimens from New Mexico now before me. 
Some specimens of this species are decidedly green, but the usual color 
is brownish. The green form was described by Bruner as montanus, 
but both green and brown forms from Medicine Hat and Moose Jaw, 
Canada, and Bozeman, Montana, were identified by him as montanus. 
I can find no character for separating these into two forms and am 
therefore constrained to consider montanus a synonym of parvus. 
Over fifty examples are before me, 

CAMNULA PELLUCIDA Scudder. 

This common species was taken at Sisson and Eureka, California, 

Klamath Lake, Oregon, on Vancouver Island, British Columbia, 

and at Calgary, Alberta, Canada. 

HIPPISCUS, species. 

Two females, Medicine Hat, Canada, and Portal, North Dakota. 

LEPRUS GLAUCIPENNIS Scudder. 
Two males, one female, one nymph, Catalina Island, California. 

The male has the base of the wings blue like those of tnterior, not 

greenish blue as in typical specimens. /nteriov may yet prove to be 

but a form of glaucipennis. 

DISSOSTEIRA CAROLINA Linneus. . 
Common at places on Vancouver Island, British Columbia, and 

also taken at other points. 

SPHARAGEMON ZQUALE Say. 
Both sexes taken at Calgary and Medicine Hat, Canada. 
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SPHARAGEMON COLLARE Scudder. 

Both sexes taken at Portal, North Dakota. 

SPHARAGEMON VENUSTA Stal. 
Both sexes taken on Santa Catalina Island, California. Also col- 

lected at Sisson and Thrall in California. 

LACTISTA GIBBOSUS Saussure. 

One female, Sierra Madre, California. 

TRACHYRHACHIS KIOWA Thomas. 
Common at Calgary, Moose Jaw, Canada, and Portal, North 

Dakota. 

CONOZOA BEHRENSI Saussure. 

Seven males, one female, Guadalupe, California, one female, San 

Diego, California. This species is very similar to sw/cifrons but the 
pronotum is decidedly more rugose above and the median carina 
more distinctly bilobate. The pronotum is also noticeably less elon- 

gate than in sulcifrons. 

CONOZOA SULCIFRONS Scudder. 
Both sexes taken at Indio, California. 

TRIMEROTROPIS ALBOLINEATA Bruner. 
Two males, San Diego, California. 

TRIMEROTROPIS CHRULEIPENNIS Bruner. 
Two males, Santa Catalina Island and Sisson, California. 

TRIMEROTROPIS CHRULEIPES Bruner. 

This species was taken at Thrall and Sisson in California and at 
Wellington and Nanaimo on Vancouver Island, British Columbia. 
At the latter place they were very active, making a loud crackling 

noise while in the air. 
This is a very variable species. The form with the apical half of 

the wing clouded was described by McNeill as ¢esse//ata from a single 
male specimen from Turkey Tanks, Arizona. I have a female from 
the same place taken on the same date, July 17, and it is unques- 

tionably this species and is topotypical. The name may be used in 
a varietal sense but the form is certainly not specifically distinct 
from the typical form with the wings apically hyaline. About 
seventy specimens are before me and the range of variation covers 
both forms. The variety has about as wide a range as the typical 
form, the above specimens from Vancouver Island belonging to it. 

TRIMEROTROPIS CITRINA Scudder. 
Taken at Calgary, Alberta, Canada. 

TRIMEROTROPIS KEOBELEI Bruner. 
One male, Dunsmuir, California. 

TRIMEROTROPIS MONTICOLA Saussure. 

Both sexes taken at Calgary and Moose Jaw, Canada. 

TRIMEROTROPIS OBSCURA Scudder. 

Collected at Dunsmuir, California, and Ashford, Washington. 
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TRIMEROTROPIS SUFFUSUS Scudder. 
Two females, foothills of Mount Shasta in California. 

TRIMEROTROPIS TEXANA Bruner. 
One male, Tia Juana, Lower California. 

TRIMEROTROPIS VINCULATA Scudder. 
This common and widely distributed species was taken at Ciudad 

Juarez, Mexico, in Lower California, at Indio, Sierra Madre, and 

Pasadena in California, and also on Santa Catalina Island, Cali- 
fornia. 

The stigma, which is usually blue in this species, is often yellowish 
or colorless. In desert regions, as at Indio, this species often flies 
into a thorny desert shrub, when they are very difficult to secure. 

TRIMEROTROPIS VINCULATA SIMILIS Scudder. 
One male, Calgary, Alberta, Canada. <A study of a long series of 

similis has resulted in my reducing it to a variety of vinculata. I 

have it from California, and its distribution is probably as extensive 
as that of vineulata. 

AULOCARA ELLIOTTI Thomas. 

One male, Klammath Lake, Oregon, July 27. 

ANCONIA INTEGRA Scudder. 
Several specimens at Indio, California, June 5. This is one of the 

commonest grasshoppers in this dry desert region, but even it oceurs 
only sparingly. These grasshoppers are wild and hard to eatch, 

especially as they often fly in thorny shrubs, where they are very difli- 
cult to get. They are protectively colored when on the ground and 
when flushed fly long distances, especially the females which fly much 
farther than the males. 

HADROTETTIX TRIFASCIATUS Say. 
Two females, Calgary, Alberta, Canada. 

HELIASTUS ARIDUS Bruner. 
Three females, four males, Ciudad Juarez, Mexico. 

HELIASTUS CALIFORNICUS Thomas. 
Both sexes taken at Sierra Madre, California, May 30. These 

beautiful little grasshoppers are fine examples of protective colora- 
tion. They were taken on sand along a creek and their color so per- 

fecitly blended with their surroundings that they would most certainly 

have escaped observation had they remained inactive. In specimens 

taken on white sand the white predominated, while one taken in a 
field on dark sand was mostly dark brown with darker mottlings. 
The varying coloration seems wholly due to surroundings. The type 
specimens in the U. S. National Museum are reddish, having prob- 
ably been taken on similarly colored ground. 



NO. 1599. SOME WESTERN ORTHOPTERA—CAUDELL. at 

PHRYNOTETTIX ROBUSTUS Bruner. 

One pair taken at Ciudad Juarez, Mexico. Notwithstanding its 
large size, this is an inconspicuous insect, owing to its color, which 
harmonizes with the surroundings. It is a clumsy creature and lives 
on bare, rocky ground. 

SCHISTOCERCA VAGA Scudder. 
_ Two gravid females, Sierra Madre, California, May 30. 
HESPEROTETTIX FESTIVUS Scudder. 

One male, three females, Indio, California. One of these females 
s light brown, an unusual coloration. 

RADYNOTES OBESA Thomas. 

One male, foothills of Mount Shasta, in California. 
MELANOPLUS BIVITTATUS Say. 

Collected at Moose Jaw, Alberta, Canada, and Portal, North Da- 

kota. 

ELANOPLUS BORCKII Stal. 
One male, Guadalupe, California, June 24. 

IMELANOPLUS DAWSONI Scudder. 

_ Taken at Moose Jaw, Canada, and Portal, North Dakota. 

MELANOPLUS DAWSONI TELLUSTRIS Scudder. 
Common at Calgary and Moose Jaw, Canada, and Portal, North 
akota. 

ELANOPLUS DEVASTATOR CONSPICUUS Scudder. 
_ Collected at Chico and Thrall, California, and at Wellington on 
Vancouver Island, British Columbia. 

MELANOPLUS DEVASTATOR OBSCURUS Scudder. 
_ Taken at Sisson and Carpenteria, California, on lupine; also taken 
at Klamath Lake, Oregon. 
| ts 

MELANOPLUS DEVASTATOR TYPICALIS Scudder. 

~ One male, Santa Catalina Island, California: others of both sexes 

on the mainland. 

MELANOPLUS MONTICOLA Bruner. 
Five males, six females, Laggan, Alberta, Canada. These speci- 

mens were taken high up in the mountains hear Laggan, some on 
Mount Fairview and others near Lake Agnes. 

MELANOPLUS FEMORATUS Burmeister. 

One female, Sisson, California; one male, Wellington, on Van- 

couver Island, British Columbia. 

MELANOPLUS FEMUR-RUBRUM DeGeer. 
Collected at Klamath Lake, Oregon, and at Portal, North Dakota, 

n the United States, and at Medicine Hat in Canada, 

MELANOPLUS FLAVESCENS Scudder. 

One female, Indio, California, June 6, 

. 

ELANOPLUS FUSCIPES Scudder. 

One male, two females, Sierra Madre, California, May 30. 
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MELANOPLUS GLADSTONI Scudder. 
Common at Calgary, Medicine Hat, and Movse Jaw, Canada. 

Three females from Calgary are indistinguishable from others of 

the same sex except that the posterior tibize are pale greenish instead 

of red. 

MELANOPLUS INFANTILIS Scudder. 
Many specimens of both sexes taken at Calgary, Medicine Hat, and 

Moose Jaw, Canada, and Portal, North Dakota. 

MELANOPLUS INTERMEDIUS Scudder. 
Both sexes at Eureka, California, July 6. 

MELANOPLUS MARGINATUS PAUPER Scudder. 
Common at Guadalupe, California, where it was taken on sugar | 

beets. Also collected at Chico, California. 

MELANOPLUS PACIFICUS Scudder. 
Common at Dunsmuir and Sisson, California. 

MELANOPLUS PACKARDII Scudder. 
Collected at Moose Jaw and Calgary, Canada. 

MELANOPLUS PINCTUS Scudder. 
One pair at Sweetwater Junction, California, and one female at 

San Diego, California. 

MELANOPLUS TENUIPENNIS Scudder. 
One male, on sugar beets at Guadalupe, California, June 24. 

MALANOPLUS, species. | 

Two females, Klamath Lake, Oregon. 

MELANOPLUS WASHINGTONIANUS Bruner. 
Three males, four females, Laggan, Alberta, Canada, August 17. 

These were taken on Mount Fairview and across the valley from that 
point near Lake Agnes. This is probably the insect recorded by 
Walker from Laggan as questionably Podisma dodgei, his record be- 
ing based on a single female specimen. This species is near montanus, | 
but the acute prosternal spine of the male and the wider mesoternal 
interspace of the female serve to separate it from that species. | 

ASEMOPLUS RAINIERENSIS Caudell. 
Many specimens, both sexes and nymphs, in Paradise Valley, 

Mount Rainier, Washington, in August. 

family LOCUSTIDZ. 

PLATYLYRA CALIFORNICA Scudder. 
One immature male apparently in the last stage, Sierra Madre, 

California, May 30. 

ORCHELIMUM AGILE DeGeer. 
One male, Sisson, California, in July. 

XIPHIDION SALTANS Scudder. | 
One male, Portal, North Dakota, in August. 
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XIPHIDION VICINUM Morse. 
One immature female, Sisson, California; one long-winged female, 

var. productum, at Portal, North Dakota. 

CAPNOBOTES FULIGINOSUS Thomas? 
One immature female, foothills of Mount Shasta in California, on 

a species of Ceanothus. 

NEDUBA CARINATA Walker. 

Three males and one immature female at Eureka, California, on 

July 5, and several young specimens, which probably belong to this 
species, at Sierra Madre, California, May 30. 

NEDUBA CARINATA PICTURATA Scudder. 
One male, Eureka, California, July 5. 

IDIONOTUS BRUNNEUS Scudder. 
Three males, Thrall, California, July 28, chirping in the evening. 

IDIOSTATUS HERMANI Thomas. 

One male, Dunsmuir, California, July 19; several nymphs, foot- 
hills of Mount Shasta, California, July 24. 

ATELOPLUS NOTATUS Scudder. ; 
One immature male, Indio, California, June 5. This was under 

the loose bark of a small dead tree tn the desert. 

STENOPELMATUS FUSCUS Haldemann. 
Taken at Sierra Madre, Gaudalupe, and San Luis Obispo in 

California. At the latter place they were quite common under cow 
droppings, most of the specimens collected being immature. The one 
at Sierra Madre was found dead in a field. 

CYPHODERRIS PIPERI Caudell. 
Two males, Longmires Springs, Washington, at the base of Mount 

Rainer. These two were stridulating at night. (See Ent. News, vol. 
XV1ll, p. 335-336.) 

MARSA PACIFICA Scudder. 

A pair of immature specimens at Dunsmuir, California, July 20. 

MARSA SALEBROSA Scudder. 
One male, two females, Ashford, Washington, in August, all im- 

mature. 

MARSA TUBERCULATA, new species. 

_ Description—Color ashy gray mottled with black. Antenne 
slender, over twice as long as the body, testaceous, apically with some 
of the joints darker. Head mostly pallid, somewhat infuscated be- 
hind the eyes and especially above the acute vertex, which is pro- 
longed between the enlarged basal joints of the antenne as an 
elongate triangular process; palpi long, the last joint excavate be- 

neath for three-fourths its length or more. Thorax pale brown, 
blackish dorso-laterally, the lower part of the lobes mottled; metano- 

tum and mesonotum about equal in length, together about equaling 

the pronotum. Abdomen somewhat compressed, pale beneath, 
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dorsally and laterally infuscated; in the male the dorsal surface of 

all but the last two or three abdominal segments is covered with high 

acute brown tubercles, mostly about three times as high as the basal 

width: on the sides these tubercles grow smaller and shorter, fading 

entirely below; in addition to this conspicuous covering of long 

tubercles the abdomen of the male is ornamented above on each of 

the 2. 3. 4, and 5 segments by a prominent, smoothly rounded process, 

twice as long as the tubercles, subeylindrical, brownish in color with 

an oblique white V-shaped spot on the anterior surface of each toward 

the base; the process on the 2 segment is smaller and more conical 

than the others. Cerci of both sexes long and stout, but little 

shorter than the pronotum, simple, cylindrical and slenderly pointed 

“1 the female: in the male cylindrical, apically blunt and with a short 

subapical pointed branch. Legs moderate, dark and light mottled, 

the mottling assuming a somewhat banded» form, especially on the 

tibie: anterior femora about as long as the pronotum, unarmed : 

anterior tibie as long as the femora, unarmed above, except apically, 

below armed with about three sharp spines in the apical half; inter- 

mediate legs similar to the anterior ones except the femora has a 

genicular spine posteriorly and the tibie are armed above with a 

couple of distinct sharp spines on each side; posterior femora about 

four times as long as wide, moderately swollen basally above, the 

lower margin straight and inconspicuously dentate ; posterior tibia 

slightly longer than their. corresponding femora, straight in both 

sexes. armed below on the median line with two or three minute fine 

spines near the apex, and above with a series of triangular teeth and 

five long calcaria on each side, besides apical spurs; tarsi of all the’ 

legs long, the basal joint equaling in length that of the rest combined. 

Ovipositor stout, of moderate length, apically smooth, the teeth of | 

the lower side of the inner valves dull. 

Length—Pronotum, male, 3 mm., female, 3.5 mm.; posterior 

femora, male, 8 mm., female, 10 mm.; cerci, male, 2 mm., female, 2.5 

mm.; ovipositor, 5 mm. 

T ype.—Cat. No. 11420, U.S.N.M. 
One male, one female, Eureka, California, July 5. 
These specimens were taken under the loose bark of an old tree 

close to the ground. This is the smallest species in the genus. | 

6 

Family GRYLLIDZ. 

GRYLLUS VOCALIS Scudder. 

One male, Santa Catalina Island, California. Gryllus assimilis | 

has been recorded from this island by Rehn. | 

GRYLLUS PENNSYLVANICUS Burmeister. 

One male, Dunsmuir. California. 
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GRYLLUS PENNSYLVANICUS ABBREVIATUS Scudder. 
Both sexes at Moose Jaw, Canada. 

NEMOBIUS FASCIATUS ABORTIVUS Caudell. 
Both sexes at Calgary, Medicine Hat, and Moose Jaw, Canada. 

and Portal, North Dakota. 

CGECANTHUS ARGENTINUS Saussure. 

One male, San Diego, California, June 9. 

MYRMECOPHILA OREGONENSIS Bruner. 
Wellington, on Vancouver Island, British Columbia, a single im- 

mature specimen. Rev. G. W. Taylor gave me a number of other 
specimens of this species taken on the island by himself. 

Proc. N. M. vol. xxxiv—08 6 





ON THE REVISION OF THE MOLLUSK GENUS PTERINEA 
GOLDFUSS. 

By Henry SHALER WILLIAMS. 

Of Cornell University, Ithaca, New York. 

In the course of preparing descriptions of the fossils of the Chap- 

man sandstone of Maine (from specimens belonging to the U. 5. 
National Museum in Washington), it has been found necessary to 

revise the generic limits of the genus Pferinew as originally defined 
by Goldfuss.? 

In the generic diagnosis (both the Latin and German forms of it) 
Goldfuss made no mention of the surface sculpture. In the present 
state of taxonomy, however, the presence or absence of radial surface 

sculpture appears to be of more than specific significance. 
It is therefore proposed to restrict the genus Pterimnea to that sec- 

tion of the original genus which includes the first species, Pterinea 

levis, as type, the surface of which is normally marked only by con- 
centric lines of growth; and to erect new generic groups for the other 
species of Goldfuss’s genus. 

The following fourteen species were placed under the generic name 
Pterinea by Goldfuss: 

1. Pterinea levis, the type of Pterinea Goldfuss, sensu stricto. 
9. P. ventricosa, the type of Micropteria Frech. 
3. P. bicarinata, Grammysia bicarinata Goldfuss species. 
4, P. plana, a species of Tolmaia, new genus. 
5. P. elongata, a species of Tolmaza, new genus. 

6. P. lineata, the type of Tolmaia, new genus. 
7. P. radiata=% an Aviculopectinoid shell. 
8. P. carinata, Byssopteria carinata. 
9. P. elegans, a species of Cypricardinia. 

10. P. lamellosa, a species of Actinopterella, new genus. 

@ Goldfuss, Petrefacta Germanie, 2d ed., 18638, Pt. 2, pp. 126-129, pls. CXTx, 

CXX. 

es PROCEEDINGS U. S. NATIONAL Museum, VOL. XX XIV—No. 1600. 
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ib ay ae Bite aren a species of Actinopterella, hew genus. 

12. P. trigona, Conocardium trigona. 
13. P. costata, a species of Cornellites, new genus. 

14. P. fasciculata, the type of Cornellites, new genus. 

Of the above list, numbers 2, 3, 7,8, 9 and 12 are already recognized 
by authors as not included in Goldfuss’s genus Pterinea. The dispo- 
sition of them and the other species is meiented above at the right of 
the list of names. 

Of the original species described by Goldfuss under the generic 
name Pterinca the following are without radial surface sculpture: 
Pterinea levis, P. ventricosa, P. bicarinata, P. plana (an part as 
represented by figs. 4 6, ce, d, e and f, not 4 a). 

Pterinea levis is the first species described and well illustrates the 
genus. It is the type of the section of Pterinea in which there is no 
radial sculpture,¢ and may appropriately be taken as the type of the 

genus as emended. 

Genus PTERINEA Goldfuss (sensu stricto). 

Type.—Pterinea laevis Goldfuss. 

Diaqnosis.—l. Hinge line long. 
2. Valves equal in circumference but unequal in convexity; both 

more or less convex; the left valve always convex; the right valve in 
first half of growth convex but less so than the left, and low convex 
to flat or concave (resupinate) in the ventral part of shell at maturity. 

Ears well developed, more or less distinctly differentiated from 
the body of shell, reaching to or in front of the extreme anterior edge 

of the body of the shell. 

4. Wings more or less distinctly differentiated from the body, 
flattened, reaching posteriorly as far as the extreme posterior margin 

of the shell. 
5. Body of shell with its longer axis produced ventrally at a con- 

siderable angle from the hinge line. 
Posterior muscular scar distinet, large and more or less sharply 

impressed in the shell wall. 
Anterior muscular scars small and generally strongly impressed. 

situated on the ear, not body, of the shell. 
: Ligamental area well defined and longitudinally striate. 

. Posterior lateral teeth (or tooth) distinct, elongate, and situated 
at or near the junction of wing with the body of the shell. 

10. Anterior cardinal teeth distinct, short, separated from the 
lateral teeth, and inclined at large angle from hinge line. 

@Prech’s “ gruppe der Pterin@a levis,” Die devonischen Aviculiden Deutseh- 

land; Koénigl. Preusch. Geol. Landesanstalt, Abhandl, IX, Pt. 3, 1891, p. 79-80. 
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11. Surface smooth with concentric growth lines of surface entire. 
normally not wrinkled or elevated into radial lines or ribs. 

The type of the genus, Pterinea laevis Goldfuss, comes from the 

upper Coblenzian, Ems, Germany. The Ordovician species Pterinea 
demissa of Conrad, and Avicula ampliata Phillips of English Ordo- 
vician may belong to the genus thus emended. 

(? Subgenus) MICROPTERIA Frech. 

Type—Pterinea ventricosa Goldfuss. 

Pterinea ventricosa is shown by Frech” to be separated from the 
group of P. laevis by the continuity of its hinge teeth and by the 
smallness of the anterior ear. The form of convexity of the left 
valve of that species is different from typical Pterinea levis. P. 

ventricosa forms the type of Frech’s division * gruppe der Pterinea 
ventricosa,” regarding the character of the teeth of which he says, 
“und konnte wegen dieses, an Actinodesma erinnernden Merkmals 
zum Vertreter einer Untergattung (etwa Micropteria) erhoben wer- 

den.” ¢ This removes P. ventricosa from the genus Pterinea Goldtuss, 
sensu stricto as here emended. Pterinea bicarinata is a Grammysia. 

_ Pterinea plana Goldfuss is recognized by German authors as in part 
equivalent to P. lineata. The smooth valves will probably remain in 
the genus Pterinea. 

PTERINEA LINEATA GOLDFUSS THE TYPE OF A NEW GENUS 

TOLMATA. 

Besides the typical group of Pterineas the original genus of Gold- 
fuss includes several species with distinct radial surface sculpture. 
The Pterineas with fine radial lines were made by Frech the type of 
his “ gruppe der Pterinaea lineata” for which he gave the following 
diagnosis: “ Linke trappe gewolbt, rechte flach. Radial streifen fein. 
Vorderes ohr undeutlich.” @ This group forms a definite and natural 
section of the original Goldfuss genus Pterinea. In the diagnosis of 
the genus, therefore, belong in addition to the points of difference 
the other positive characters of the original genus, namely, the long 
hinge line, but chiefly posterior to umbones; right valve resupinate ; 

@Frech’s remark that ‘“ Pterinea laevis ... zeigt zuweilen Andeutungen yon 

Radial rippen” (pl. x, fig. 3 6), (Die Devonischen Aviculiden Deutschland, p. 

$0), does not invalidate the restriction above made, but furnishes reason for the 

opinion that generic characters like specific characters can not be regarded as 

absolutely fixed. In the specimen referred to by Frech there is a rudimentary 

puckering of the border of the outer shell lamelle in a late stage of growth. 

It is, however, sufficient to state that this is abnormal to the group of shells to 

which the emended definition of the genus Pterinea Goldfuss applies. 

6 Die Devonischen Aviculiden Deutschland, p. 97. 

© Tdem, p. SO. 

4Tdem, p. 79. 
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presence of cardinal and lateral teeth: general form of the shell; and 

well defined muscular sears. In P. /éneata the radial sculpture covers 
the body, wing, and ears of the left valve; in the right valve the 

radial markings are restricted to the posterior wing. 
Erecting this group into generic rank it is proposed to call it 

Tolmaia.¢. Frech included as representative species in the group the 

species Pterinea lineata Goldfuss (with Pterinea elongata Goldfuss, 
P. plana, exparte, f. 4, P. lineata Goldfuss of Sandberger, Roemer 
and Follmann, and Pseudomonotis minuta Maurer, as synonyms of 
P. lineata) and the species Avicula expansa Maurer as emended by 

Frech.? 
In describing the * gruppe ” as a genus and applying to it a definite 

generic name it is intended to adopt as much as possible of Frech’s 

definition. 

TOLMATA, new genus. 

Type.—FP. lineata Goldtuss. 
Diagnosis —A_ Pterinoid shell of medium size, the anterior ear 

inconspicuous (“vorderes ohr undeutlich”); fine radial sculpture 
marking the surface of the shells (“radial streifen fein”); com- 
bined with the following characters which the genus holds in common 
with Pterinea Goldfuss as here emended; namely, valves inequivalve ; 

left valve convex but less so than in group of Pterinea costata, right 

valve less convex than left and flat to concave (that is, resupinate) 

toward its ventral end; both anterior ear and posterior wing present ; 
ligamental area longitudinally striate; cardinal teeth short and 
radial; lateral teeth (or tooth) oblique, situated near junction of 
wing and body; anterior muscular scar well defined, small and 
situated on the anterior ear. The type species is from the Upper 
Coblenzian, Coblenz, Germany. The species Pferinea (Pterino- 
tella?) incurvata Clarke may belong to this genus. 

A NEW GENUS FOLLMANNELLA PROPOSED FOR PTERINEAS OF THE 

GENERAL FORM OF P. OSTREIFORMIS FRECH. 

In the “gruppe der Pterinwa ventricosa” Frech included a new 
species described by him under the name Pterinea ostreiformis. 

This species differs from P. ventricosa in having fine radial lines 
on the left valve and in other ways. Specimens from Maine offer 

superficial resemblance to Frech’s species, but differ from both the 

genus Micropteria Frech and the species Pterinwa ostreiformis Frech. 
A Maine specimen has already been figured, and specifically named 
by Clarke Pterinea mainensis,¢ which will serve as a type for this new 

4 From the Greek Todua, signifying boldness or courage. 

> Frech, Die devonischen Aviculiden Deutschland, pp. 90, 91. 

¢ Some new Devonie Fossils, N. Y. State Mus. Bull., No. 107, 1907, p. 201. 
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genus. Tor this group the name /o/mannella is proposed in honor 
of Dr. Otto Follmanny, who has rendered a lasting service to Paleonto- 
logy in his work Uber Devonischen Aviculaceen. 

FOLLMANNELLA, new genus. 

Type.—Pterinea mainensis Clarke. 

Diagnosis—Pterinoid shells with low convex left valve, and flat or 
concave (resupinate) right valve; hinge line produced, wider than 
body of shell in young, but much shorter than greatest width of 
mature shells. Body of shell oblique, in young shells inchning back- 
ward 25 to 40 degrees from the hinge line in a straight line; in 
mature shells (50 mm. long and over) the lower part of the body 
curves backward forming a broad posterior extension, the extreme 
margin of which reaches considerably beyond the posterior end of 
the wing. This is a characteristic expression of full grown shells of 

this genus. 
Radial sculpture on outer surface of nondecorticated left valves 

usually fine and numerous as in 7olmaia,; similar sculpture on body 
of right valves of type species but less distinct than on left valves. 
Cardinal teeth, posterior lateral teeth, muscular scars, and resupina- 

tion of right valve as in Pterinea (sensu stricto), Tolmaia, and Cor- 

nellites. Teeth not as in I/icropieria. 
The type species of this genus is from the Eodevonian of Moose- 

head Lake region in Somerset County, Maine. 

A NEW PTERINOID GENUS ACTINOPTERELLA RESEMBLING EXTER- 

NALLY THE AVICULOID GENUS ACTINOPTERIA. 

Among the Pterinoid shells of Maine, specimens which at first were 

referred to Actinoptera appear to be distinctly Pterinoid, as shown 

by their teeth and muscular scars, but differ generically from the 
Pterineas (see Tolmaia) by their strongly convex right valves. 

For this group of shells the generic name Actinopterella 1s pro- 

posed, 
ACTINOPTERELLA, new genus. 

Type.—Pterinea radialis Clarke, part. 

Diagnosis.—Oblique pterinoid shells with posterior wing and an- 

terior ear both well developed; both valves strongly convex, left 

valve ventricose, with narrow oblique body; right valve generally less 

convex than left but convex from beak to ventral margin, not be- 

coming resupinate. Umbones protruding slightly beyond the hinge 

line. Ligamental area well developed, striated; cardinal teeth pres- 

ent, three or four in number; lateral teeth (or tooth) well developed 

and close to ligamental area. A small, deep, anterior muscular scar 
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situated on the ear; the large posterior muscular scar is obscure. 
Surface ornamentation fine or strong radial ribs on body and wing 
and occasionally on ear of left valve; radial ribs on body of right 
valve occasionally strong but generally obscure. Size smaller than 
many pterinoids, largest specimens from Maine collections rarely over 
35 mm. long. 

Several species of this type have been recognized in the Chapman 

fauna of Maine, the description of which was in process when Clarke’s 
paper on Some new Devonic Fossils was issued. The species referred 
to were found to differ from Actinoptera Hall in their interior char- 
acters, and they differ also from the radially sculptured Pterineas 
of Goldfuss in having the right valve convex from the beak out to the 
ventral margin, though less convex than the left valve (not resupi- 
nate as In my new genus 7'olmaia.) 

In the description of Pterinea radialis Clarke refers to teeth and 
anterior muscular scar in combination with an Actinopteria-like ex- 
terior, but in figuring the species he has given first two figures of the 
exterior of Actinopterella followed by two figures of F'ollmannella, 
new genus. 

In citing the name Pterinea radialis Clarke as type of the genus the 
latter two figures are not included and the statement that the * hinge 

line is but shghtly extended” does not apply to specimens of the 
genus Actinopterella although it does apply to ollmannella repre- 
sented by the lower two figures. 

Pterinea edmundi Clarke “ also belongs to the genus Actinopterella. 

The description and figures of Pterinotella peninsulw Clarke ” also 
indicate molds of the interior of right valves of this same species. 
Because of the uncertainty and confusion occasioned by the wording 
and figures given under the name Pterinea radialis Clarke, the fol- 
lowing brief definition of Actinopterella radialis, based upon speci- 
mens collected for the U. S. Geological Survey, is here given. The 
illustration and full discussion of the species is reserved for the mono- 
graph of the Chapman Fauna now in preparation. 

ACTINOPTERELLA RADIALIS Clarke, sensu stricto. 

1907. Pterinotella radialis CLARKE, part, N. Y. State Mus. Bull. No. 107, 

p. 207, upper figures only (the lower figures represent the characters 

of Follmannella, new genus). Eodevonian, Presque Isle Stream, 

Chapman Plantation, Aroostook County, Maine. 

1907. Pterinotella peninsule CLARKE, N. Y. State Mus. Bull. No. 107, 

p. 212, figs. on p. 218. Eodevonic, Presque Isle Stream, Chapman 

Plantation, Maine. 

Specific diagnosis—Shells obliquely rhomboid; hinge line long, 
equaling greatest width of shell; anterior ear and posterior wing 

“Some new Deyonic Fossils, p. 208. bTIdem., p. 212. 
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both well developed; anterior ear strong, distinctly separate from 
shell body; beaks protrude above the hinge line, that of left valve 

gibbous and larger than that of right valve; posterior margin of 
body protruding backward about the same distance as the posterior 
end of wing. Left valve ventricose, right valve convex but less so 
than the left. Ligament narrow and striate, developed both sides 
the umbone. Anterior muscular scar small but deeply incised, 
situated in front of the umbones at the base of foremost cardinal 
tooth between the ear proper and byssal sinus. Posterior muscular 

scar large and shallow, situated partly on body of shell, partly on the 

wing. Teeth several, varying in number (3 to 4); simple cardinal 

teeth; one or two lateral teeth situated near the edge of the hinge 
area and nearly, but not quite, parallel to it. Surface of left valve 
covered with rounded radial riblets, somewhat irregular, varying in 

size from fine lines to strong riblets, strongest on posterior half of 
body, either absent or only faintly marked on the wing or ear. Right 

valve either without radial sculpture, or radial lines or riblets 
obscure. 

The specimens of this species are abundant in the Chapman sand- 
stone on Presque Isle Stream, Chapman Plantation, Aroostook County, 
Maine, from which the type specimens here illustrated came. 

CORNELLITES, new genus. 

Type.—Pterinea fasciculata Goldfuss. 
Generic diagnosis —A strongly marked Pterinoid shell with gib- 

bous, rather narrow oblique body (left valve) ; large ear, set off from 
body by well defined sulcus; a large, broad flat wing, abruptly set off 
from body; the right valve slightly convex in umbonal region, flat to 
resupinate ventrally. Ligamental area striate; both cardinal and 
lateral teeth present; posterior muscular scar distinct and anterior 

muscular scar smaller and strongly impressed. 
The surface marked by a few streng radial ribs, with generally 

finer radial lines between them, and the fine concentric lamelle of 

growth generally evident over the radial sculpture. The radial sculp- 
ture covers the body and both wing and ear of the left valve in the 
type species. In other species which may be referred to the genus 
the sculpture on the ear is restricted to concentric lines of growth, 
and the radial markings on the wings may be obscure. The right 
valve generally lacks radial sculpture except on the posterior wings 

where it is obscure; occasionally the stronger radial ribs are evident 

upon the body of the right valve. 
The name Cornellites is given in honor of Ezra Cornell, the founder 

of Cornell University, at which institution this description is written. 

The well marked section of the original genus Pterinea is represented 

by the species Pterinea fasciculata Goldfuss and P. costata Goldfuss. 
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It is also represented in America by the common Hamilton form 
Pterinea flabella Conrad. 

It was recognized by Frech under the heading “ gruppe der 
Pterinea costata.” That species while holding the generic characters 
is more extreme and less typical of the generic characters than 
P. fasciculata, which is here taken as the generic type. 

The genus as defined is not certainly known to appear in the Maine 
rocks. Clarke has deseribed a small species from Presque Isle Stream, 
under the name Pterinea cf. fasciculata Goldfuss, and others from 

Dalhousie, New Brunswick, under the name Pterinea fasciculata 

Goldfuss, var. occidentale, but both of those forms have the right 
valve convex, whereas in the right valve of Cornellites (as in Pterinea 
sensu stricto, Micropteria, Follmannella, and Tolmaia) the right 
valve, while shghtly convex at the umbonal end, rapidly flattens and 
before reaching the ventral margin in adult shells becomes resupinate. 

In North America Cornellites (Pterinea) flabella Conrad is a repre- 
sentative species of this genus and it is often abundant in the Hamil- 

ton rocks of New York State. 3 
In this paper no attempt is made to go beyond the set of forms 

included by Goldfuss in his genus Pterinea. Of the accepted Pteri- 
neas, those of the type P. levis, normally without radial surface 

sculpture, constitute the genus Pterinea Goldfuss sensu stricto. 
The species of type of P. ventricosa, without radial surface sculp- 

ture, are mentioned under the name M/icropteria Frech. ‘The species 
with fine radial sculpture of types of P. lineata Goldfuss are called 
Tolmaia,; forms resembling 7olmaia in sculpture, but having bicon- 

vex shells, probably including P. damellosa and P. reticulata are as- 
signed to a new genus Actinopterella. Other forms of similar surface 
markings but with large shells and curved body, the ventral portion 

extending backward beyond the extreme end of wing, lke Frech’s 
P. ostreiformis in form, are called Follmannella, new genus; and 

finally the species of type P. fasciculata and represented in America 
by Pterinea flabella are called Cornellites, new genus. 

In the preparation of this paper the valuable assistance of Mr. C. I. 
Breger is hereby acknowledged. He has thoroughly reviewed the 
literature bearing upon the subject and worked over the materials 
with the author, making several important suggestions. The author, 
however, is responsible for the classification and descriptions here 
given. 



DESCRIPTIONS OF NEW SPECIES OF SOUTH AMERI- 
CAN GEOMETRID MOTHS. 

By Witt1am Warren, 

Of London, England. 

Of one hundred specimens submitted to me for determination by 
Mr. William Schaus, the following proved to be new to science, and 
they are accordingly characterized herewith. The types have been 
placed in the collection of the U. 8. National Museum by Mr, Schaus. 

Subfamily MECOCEHERATIN 4. 

POLYSEMIA DIVECTA, new species. 

Fore wing.—W ood brown, freckled with darker brown; costal area 

above subcostal vein with some rough pale green scales to middle; 
lines and scale tufts blackish; first line from one-third of costa, 
bluntly rounded in cell close before the large vertical discal tuft, 
acutely angled basewards on submedian fold, almost touching the 
long basal scale tuft, again angled outwards just above submedian 
vein, then oblique inwards to about one-sixth of inner margin; outer 
line from two-thirds of costa oblique outwards, bluntly angled on 
veins 6 and 4 and deeply incurved between, bluntly rounded basewards 

nearly beneath the discal tuft on submedian fold and sharply angled 
outwards above submedian vein, to three-fifths of inner margin, pre- 
ceded in its lower half by a slight brown shade which is inwardly 

‘limited by a fine, more or less parallel line, which above vein 4 1 
obsctrely rounded inwards to a black costal streak above the diseal 

tuft; submarginal line formed of pale interrupted wedge-shaped 

marks, inwardly filled in with darker scales, between 4 and 6, pre- 

ceded and followed by black scaling; a row of black marginal lunules; 

fringe brown, with inner half darker. 

Hind wing—Without basal line; two antemedian diffuse brown 

parallel lines, sharply dentate on veins; outer line black and dis- 

tinct, acutely dentate on vein 6, thence nearly straight to inner mar- 

gin i two-thirds, preceded below vein 6 by a thick brown shade; a 

row of diffuse pale sul bmarginal lunules, _ preceded by larger brown 

paececoinas U. S. NATIONAL Mucor vou XXXIV—No. 1601. : 

9g 
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lunules; the marginal black lunules shehtly edged with whitish; 
diseal tuft slight, linear and black, with paler scales on each side. 

Under side grayish or brown, striated with fuscous, the outer 
half of both wings suffused with dull reddish; cell spots linear, vel- 
vety black, smaller in hind wing; three submarginal dark blotches, 
at costa, beyond cell, and at anal angle; inner margin of fore wing 
below median dull gray to middle. 

Head, thorax, and abdomen hke wings; face, bluntly prominent, 
with two dark streaks; shoulders dark brown; patagia much paler; 
abdomen with dark segmental rings; palpi with first and second 

segments externally velvety brown; abdomen beneath and legs pale. 
Kaupanse of wings.—44 mm. 

Locality—One male from St. Laurent, Maroni River, French 
Guiana. September, 1904. 

Distinguished by the straight outer line of hind wings. I have 
seen four specimens from Rio Demerara; P. stigmaria Walker, 
(Boarmia) to which it is most closely allied, is smaller (34 mm.), and 
has the line of hind wing twice distinctly angled. 
Type—Cat. No. 11383, U.S.N.M. 

POLYSEMIA ILLINEATA, new species. 

Differs from P. calvina Druce as follows: The ground color of the 
wings is pale olive green, instead of dark; the veins are all pale 
ochreous, with short brown transverse striole, instead of pink; the two 

lines instead of being dark and clear through their pink edging, are 

gray, regularly lunulate-dentate, but obscure and without pale ede- 
ing of any sort, the outer line being also preceded by an equally in- 
distinct gray line; all three rise from distinct dark brown costal 
spots, absent in calvina, the first shortly before the discal tuft and 
therefore father from the base; the submarginal line is bluish white, 
not pink; the basal and discal tufts are red brown instead of green 
and pink; the outer, line is marked by distinct dark dashes on the 

veins, especially clear in the hind wings. The under sides and the 

bodies show little difference. 
Varpanse of wings.—Female, 52 mm., slightly larger than in the 

same sex of calvina. 

Locality One female from St. Jean, Maroni River, French Gui- 
ana. April, 1904. 

Over and above the differences manifest in color and markings it 
is noticeable that the radial of the hind wing runs out into a small 

but distinct tooth, which is quite absent in calvina. 
Type.—Cat. No. 11884, U.S.N.M. 
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Subfamily ORTHOSTIXIN ASH, 

ZANCLOPTERY X CONSPERSA, new species. 

Fore wing—Whitish gray, densely speckled with fuscous, the 

speckles in places forming strive; the extreme hind margin with a 
brownish-gray suffusion; the two lines marked by dark gray spots 
on veins; first from two-fifths of costa to one-third of inner margin, 

slightly curved in cell; second from three-fifths of costa, oblique out- 
wards to vein 6, then sinuate inwards to two-thirds of inner margin; 
a slight dark cell spot; a row of distinct dark marginal spots; fringe 

gray brown. 
Hind wing — Whiter, the speckling also fainter; the lines clearer ; 

the antemedian thick and blackish gray, the postmedian faint and 
sinuous. Under side with the speckling coarser and thicker, more 
coalescent; both wings with sinuous dark outer line, the dark inner 
line of hind wings showing through from above; cell spots small and 
black. 

Head, thorax, and abdomen whitish gray, like wings. 
Expanse of wings—27 mm. 

Locality.—One male from ‘Castro, Parana, southeast Brazil. 
The fore wings have the apex produced and acute; all the pre- 

viously known species of the genus are white. 
Type—Cat. No. 11885, U.S.N.M. 

Subfamily HYDRIOMENTN 4. 

ANAPALTA INCISA, new species. 

Fore wing—Olive fuscous; the lines and shadings blackish; basal 

patch slight, its edge waved and vertical, blackish, at one-fifth; inner 
edge of central fascia slightly angled inwards on cell fold and out- 

ward on submedian fold, at one-fourth, the band preceding it pale 
olive ochreous, without any dark dusting; outer edge at two-thirds, 
oblique outwards and forming a slightly bidentate projection above 

and below vein 6, deeply incised above vein 5, and again projecting 
with two strong teeth between 4 and 2: the fascia is traversed by 
three or four waved dark shades alternating with paler ones; all the 
lines from base to outer edge of fascia rise from the subcostal vein, 
the costal area being pale except at extreme edge: submarginal line 
pale and waved, the lunule between 3 and 4 being broader and paler 

than the others, preceded above middle by a blackish cloud and fol- 
lowed beyond cell by a dark shade; a black interrupted marginal 

line; fringe fuscous, checkered with paler; cell spot blackish, indis- 

tinct: 
Hind wing—Uniform olive fuscous, with traces of a middle and 

outer line; fringe paler. Under side dull olive ochreous, yellower 

in the hind wing; the markings obscure. 
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Head, thorax, and abdomen olive fuscous. 

Kaepanse of wings.—26 mm. 

Locality—One female from Sao Paulo, southeast Brazil. 
The insect when fresh is probably greener. 
Type.—Cat. No. 11386, U.S.N.M. 

ORTHONAMA? ALBESCENS, new species. 

Fore wing.—Dull cream color, crossed by a succession of faint gray 
lines, all running oblique and parallel to outer margin, shghtly darker 

marked on the veins; costa marked with fine gray dots and atoms; 
marginal area beyond the outer edge of central fascia clear, with a 
submarginal row of gray dots on the veins; fringe with two dark gray 
tines and five black dots at base. 
Hind wing—With the nes hardly indicated and a small dark cell 

spot as in fore wing. Under side, especially of hind wing, with coarse 
rufous scaling; the postmedian lines on each wing diffusely dark; 
cell spots distinct. 

Head, thorax, abdomen above and below, and legs, dull rufous 
ochreous. 

Hapanse of wings.—28 mm. 

Locality —One female from Colombia. 

Both fore and hind wings are somewhat produced at apex; the 
fore wing with outer margin oblique and slightly curved. 

Type.—Cat. No. 11380, U.S.N.M. 

GRAPHIDIPUS FUMILINEA, new species. 

Fore wing.—Whitish gray, dusted and clouded with darker; base 
whiter with three black marks, one on costa and inner margin, the 
third at base of cell; a double blackish antemedian line, acutely 
angled outwards on the folds and inwards on the veins, the outward 

angles especially distinct, accompanied by a smoky transverse cloud; 
postmedian and submarginal lines strongly lunulate-dentate, the 
teeth all pointing inwards: veins of the median area marked with 
black scales; the discocellular also black; marginal area smoky gray, 
with dull pale spots at the ends of the veins; fringe (worn) mottled 
gray and dark. 

‘Hind wing—Semitransparent whitish, with a gray marginal bor- 
der; veins finely dark, with a row of black submarginal dashes; 
fringe pale. Under side dirty whitish gray, with the veins dark, ex- 

cept in marginal area. Face white, with a black spot above; patagia 
white with a black basal spot (thorax damaged); abdomen white, 
tinged with gray; palpi and legs black with the joints white. 
‘Expanse of wings.—48 mm. 

Locality.—One female from Colombia. This seems a very distinct 
species. 

Type.—Cat. No. 11881, U.S.N.M. 
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CENOTHALIA RUFARIA, new species. 

Fore wing.—Dull brick red, with dense finely darker strive; a dark 
cell spot, followed on vein 5 by a small yellowish patch; there are 

traces of an outer line warked by black and white dots on the veins; 
fringe concolorous. 
Hind wing—The same, but without any yellow spot. Under side 

dull yellowish gray, speckled with rufous: the fore wing redder 
toward outer margin. 

Head and thorax rufous (abdomen wanting); antenne strongly 
bipectinate. 

Eupanse of wings. 
Locality.—One male from Rio Janeiro, Brazil. 
Type.—Cat. No. 11382, U.S.N.M. 

30 mm. 

PHELLINODES MEGALOPHYSA, new species. 

Fore wing —Gray with a brownish tinge, thickly vermiculated with 
darker; costa with more distinct dark strive, especially at base; apical 
portion of wing beyond cell above vein 4 smoky fuscous, containing 
a subquadrate snow-white blotch between veins 5 and 7, around which 
the shading is blacker, while above it the costal area remains of the 
paler ground color; obliquely above the outer corner of the white 
blotch are two minute white dots: immediately beyond the cell above 
vein 4 is a diffuse black spot; fringe brownish from apex to vein 5, 

pale gray below. 
Hind wing—tLike fore wing in ground color, without markings; 

costal area without darker freckling; outer margin diffusely darker. 

Under side whiter, with the freckling darker and coarser: inner half 
of fore wing below the cell fold to near anal angle blurred gray; the 
white blotch with a grayish ochreous space above it along costa. 

Head, thorax, and abdomen dull gray; palpi fuscous; pectus and 

legs whitish. 
EBxpanse of wings.—t4 mm. 
Locality —A pair from St. Jean, Maroni River, French Guiana. 
Type—Cat. No. 11377, U.S.N.M. 

HAMMAPTERA OBNUBILATA, new species. 

Fore wing—Dull olive green, traversed in basal two-thirds by 

dark fuscous coalescent lines, all but obliterating the ground color. 

the edges of the band between basal patch and central fascia being 

somewhat more evident; outer edge of fascia projecting beaklike on 

vein 4, followed by a cream-colored band suffused with pale green; 
beyond this pale band the terminal area is a mixture of dark green 

and pink, with diffuse blackish blotches at costa, beyond cell, and 
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above ee margin; space bee een veins 3 and 4 “apils green, run- 

ning out into the darker green fringe, which is checkered with black 
beyond the pairs of black spots which stand at the extremity of the 

veins. 
Hind wing—Dull yellowish white; the inner margin dark, show- 

ing the commencement of lines; fringe yellowish white, becoming 
gray toward anal angle, where there are also some black marginal 

spots. 

Under side of fore wing cream color, with the dark shades blackish ; 
space between veins 3 and 4+ pale, joining the pale band beyond the 
fascia; apex pale; hind wing yellowish, with an interrupted dark 
marginal border and traces of lines; cell spots dark on both ‘ee 

Head, thorax, and abdomen grayish ochreous: patagia, metathora 
and basal segment of abdomen greenish fuscous; dorsum blackiane 

with paler segmental rings: palpi and legs dark, with pale joints. 

59 mim. 

Locality.—One male from see 

Type.—Cat. No. 11378, U.S.N.M. 

Ex panse of WINGS. 

HAMMAPTERA VILARIA, new species. 

Fore wing.—Diurty whitish; the markings dull black; the whole sur- 
face having a slightly furry appearance; basal patch and center of 
the following band dark gray; central fascia blackish, containing 

pale spaces at costa and on inner margin; its inner edge indented at 

middle, the outer incurved beyond cell, with slight teeth below costa 
and two larger ones between 2 and 4; the pale band following with a 
dull greenish central line; presubmarginal shade blackish from costa 
{o vein 4, gray and indistinct below; submarginal line indistinct, 
marked in the costal half by whitish spots; pairs of black marginal 
spots at the vein ends; fringe dark gray. 
Hind wing —Dull white, with black marginal dots and traces of 

submarginal line; under side of fore wing black, with the band 
beyond central fascia from costa to vein 4 and the: whole area below it 

whitish; hind wing white, with black speckling; cell spots visible on 
both wings. Face and vertex whitish; thorax and abdomen dull gray; 

palpi black. 

Lx panse of wings.—30 mm. 

Locality.—One male from Ecuador. 

Type.—Cat. No. 11379, U.S.N.M. 

HAMMAPTERA SPATIOSATA, new species. 

Fore wing.—Greenish gray, finely dusted with dark atoms; basal 

patch, central fascia, and marginal area dark gray, the lines black; 
intervals between basal patch and central fascia and between fascia 
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and submarginal line broadly greenish gray, without markings: basal 
patch quite small, edged by a black line; central fascia narrow, con- 
stricted on submedian fold, its inner edge outcurved between subcostal 
vein and submedian fold; its outer acutely projecting below vein 4 
and insinuate on each fold; the veins across it partially black; cell 
spot black in a paler space; the usual pale band and following dark 
line beyond fascia expressed only at costa; submarginal line wavy, 
pale, preceded by slight dark clouds at costa, beyond cell, and on sub- 
median fold; pairs of black marginal spots at the vein ends; fringe 
concolorous. 

Hind wing —Gray, with dark cell spot, fine outer line and dark 
_ gray marginal shade beyond a paler curved band; fringe pale gray 
with dark spots at veins. Under side ochreous washed with dark 
gray, except in the upper half of the pale band beyond central fascia. 
which is pale and unspeckled; fore wing with outer acutely angled 
black shade and quadrate black apical patch fading out below mid- 
dle, the margin at apex and between 3 and 4 paler; hind wing with 
narrow submarginal border and dotted outer line; black cell spots 
in both wings. 

Head, thorax, and abdomen gray green. 
Haepanse of wings.—84 mm. 
Locality.—One male from Ecuador. 
Lype.—Cat. No. 11888, U.S.N.M. 

HAMMAPTERA SUBNOTATA, new species. 

Fore wing.—Pale green; the lines and shades all darker green; 
four dark green bands are conspicuous; the first narrow and curved, 
forming the edge of basal patch; second and third forming the 
limiting bands of central fascia, the outer wider, projecting at veins 
6 and 4 and lunate-edged throughout; the fourth the presubmarginal 
shade, containing three dark lunulate-dentate lines above middle and 
two below; the pale band preceding this is whitish green, traversed 
by a green lunulate-dentate line; the pale band following basal patch 
also contains in its costal half a darker green curved shade; pairs of 
black spots on margin at the ends of veins; fringe dark green; cell 

spot blackish. 
Hind wing—Brownish fuscous; with black interrupted marginal 

line and whitish fringe. Under side pale straw color, with black 
marginal border interrupted between 3 and 4 and thinning out below ; 
fore wing also with outer black band to vein 2, angled on vein 4; hind 

wing with a line only; cell spots black. 

Proc. N. M. vol, xxx1v—08 7 
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Head, thorax, and abdomen green; dorsum with pairs of dark tuni- 
cles on each segment; abdomen beneath the legs straw color, the tarsi 
mottled with black. 

Eaxpanse of wings.—30 mm. 

Locality.—One male from Peru. 
Distinguished by the straw-colored under side and black bands. 
Type.—Cat. No. 11389, U.S.N.M. 

HAMMAPTERA THETYDARIA, new species. 

Fore wing —Dull sea-green, speckled with dark gray; the basal 
patch, central fascia, and prosubmarginal shade blackish-green ; basal 
patch small, crossed by two or three darker lines, its edge crenulate ; 
inner edge of central fascia concave, crenulate; outer edge from two- 
thirds of costa to three-fourths of inner margin, fornnng three small 
subcostal teeth, one above vein 7, one on each side of vein 6, vertical 

from 5 to 4, then incurved, the teeth between 2 and 4 inconspicuous; 

the fascia is traversed by darker waved lnes, most conspicuous at 
costa, where it is twice as broad as at inner margin; green space below 
fascia broad, traversed by three or four irregular gray lines; the 

green band beyond it traversed by a darker green, and limited by ¢ 
blackish green lunulate line, the inward teeth of which form dark 
marks on the veins; submarginal line forming white interrupted 
lunules, preceded by a dark shade containing three lines, broad above 

4, with a rufous tinge on vein 6, narrow and vertical below 2, and in- 
terrupted between; pairs of black marginal spots at the vein ends; 
fringe dark and pale green. 

Hind wing.—Dingy whitish, with a faint green tinge; a gray lunu- 
late outer and submarginal line; a blackish cell spot; fringe like 
wing. Under side of fore wing blurred fuscous to outer edge of fascia, 
separated by a greenish whitish band from a quadrate apical dark 

blotch across which the submarginal lunules show as four whitish 
spots; anal region and whole of hind wing dingy whitish speckled 
with gray; a black cell spot and curved postmedian line. 

Head, thorax, and abdomen pale green varied with blackish, the 
thorax and dorsum especially dark; under side and legs dingy whit- 
ish; tarsi mottled dark and light. 

ELapanse of wings.—5 mm. 

Locality.— One male from Lombani, Peru, 9,500 feet. 
Type.—Cat. No. 11390, U.S.N.M. 

CC@:NOCALPE ALBIPUNCTA, new species. 

Very much like (. ignifera Warren from Peru, for which it might 
easily be mistaken, owing to the white spot in submarginal line be- 
tween veins 3 and 4, which is common to both. Instead, however, of 

~ 



no. 1601. NEW SOUTH AMERICAN GEOMETRID MOTHS—WARREN. 99 

the bright orange of that species, the basal area and costal half of 
wing are only dull wood-brown, hardly lighter than the inner mar- 
ginal area; all the lines in the present species are more waved; the 
edges of the central fascia are finely limited by a white line, and the 

submarginal line itself is finely white. In the hind wing the lines 
and bands are almost as distinct as in the fore wing, whereas they are 
very obscure in C. ignifera, and the same applies to the under side. 
The male, judging from the single specimen examined, is still more 

somberly colored than the female, and the lines appear less wavy. 
Expanse of wings.—26 mm. 

Locality. One male and one female from Orizaba, Mexico. 
Type.—Cat. No. 11387, U.S.N.M. 

HYDRIOMENA LINEATA, new species. 

Fore wing—Whitish green, thickly powdered with olive scales, 

so that the whole surface appears mealy; lines black, irregular; a 

thick black line close to base; then four nes, irregularly parallel to 
each other, all angled outward above median vein, incurved below it, 
and again oblique outwards below submedian vein; of these the first 
represents the edge of basal patch, the last the inner edge of central 
fascia; the two middle ones are united at each end, outer line at two- 

thirds, oblique outward and angled on vein 6, vertical to 3, then in- 

curved; submarginal line parallel to it, both of those swollen at costa ; 
between them an interrupted gray line and another waved and den- 

tate close before hind margin; marginal dashes black; fringe green. 
Hind wing.—Semitransparent in basal half, greenish fuscous, 

blackish toward hind margin. Under side dirty greenish gray, with 
obscure dark markings. 

Head, thorax, and abdomen pale green; palpi, patagia, metathorax, 

and dorsum marked with black. 
EKxpanse of wings.—26 mm. 
Locality —One male from Orizaba, Mexico. 
Type.—Cat. No. 11391, U.S.N.M. 

PERIZOMA CCZERULEOPICTA, new species. 

Fore wing—Olive brown, powdered with darker fuscous and fer- 
ruginous scales from base to the outer edge of central fascia, the band 
between basal patch and fascia not paler; the fascia is edged. with 
white, diffusely sprinkled with ferruginous and olive brown, not 
broadly white, as in P. emmelesiata Snellen, which otherwise the 
species much resembles; the two bottom lunules on the outer edge of 

central fascia are filled up for half the width of fascia with pale 
blue; the marginal area is varied with olive brown and ferruginous 
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scales, the submarginal line being irregularly preceded and followed 
by black lunulate and wedge-shaped markings, the veins being 
slightly paler; the costa throughout is marked with black spots; pairs 
of black spots at the vein ends; fringe brown checkered with darker, 
the apical intervals white. 
Hind wing —Glossy white with a few gray speckles; marginal line 

dark; fringe white. Under side of fore wing brownish fuscous, with 
white outer band; the costa dark, with ochreous yellow spots; fringe 
mottled brown and white, with white base; hind wing white, thickly 
brown specked, with dark cell spot and outer line. 

Head, thorax, and abdomen olive brown, varied with ferruginous; 
the dorsum with dark spots; tibiz and tarsi all mottled with black. 

Vaxpanse of wings.—42 mm. 
Locality. One male from Peru. 
Larger than emmelestata Snellen; distinguished at once by the 

bluish blotch. 

Type.—Cat. No. 11392, U.S.N.M. 

PSALIODES OLIVARIA, new species. 

Fore wing.—With the dark shading olive green, the pale dividing 

lines shghtly shining, whitish or cream color; basal patch olive, 
edged by a fine black line sharply angled on the subcostal vein, 
then oblique inwards and waved; central fascia dark olive green, 
edged with blackish, the inner edge irregularly indented, the outer 
sharply angled outwards between veins 5 and 6, then oblique inwards 
and irregularly crenulate; at costa and inner margin the fascia is 

darkened with blackish scales; band before fascia with two pale olive 
shades, the inner the broader; band beyond fascia with two similar 
shades, the outer the broader, except above vein 5, where it is 
interrupted by the pale preceding line, an olive triangular blotch 
marked with dark scales between apex and vein 4; fringe pale 
ochreous, its basal half olive checkered with black beyond veins, the 
olive shade darker from apex to vein 4 and anal at angle; a shght dark 
cell spot. 

Hind wings—Olive gray, with faint cell spot and traces of a post- 
median line on inner margin; fringe ochreous dotted with dark. 

Under side olive ochreous toward costa of fore wing, grayer below ; 
a dark greenish apical triangle; fringe checkered with greenish 
fuscous; hind wing pale ochreous with some dark olive striz, a dark 
cell spot, and sinuous postmedian line. 

Head, thorax, and abdomen olive ochreous; legs the same, but the 

tibiee and tarsi mottled externally with dark greenish. 
Hupanse of wings.—18 mm. 

Locality One male from Castro, Parana, Brazil. 
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Distinguished by the neatness and clearness of the markings, and 
by the absence beneath of the orange subcostal streak of fore wings. 

Type.—Cat. No. 11393, U.S.N.M. 

PTEROCYPHA PAULARIA, new species. 

Fore and hind wing.—Exactly like Pterocypha chama Schaus from 

Paraguay, on the upper side; under side likewise greatly resembling 
chama; the cell spots large and black; followed by three dark 
parallel lines of which the outermost is dentate; marginal area of 
fore wing with a blackish submarginal costal blotch reaching vein 
4, and below simply gray, the whole hind margin grayish white, the 
marginal line black; in the hind wing the outer line is complete 
across wing, and the submarginal band is complete but quite narrow 

except toward costa. 
Abdomen with a pair of divergent brown marks on the back of 

each segment. 
Expanse of wings.—d2 mm. 
Locality —One male from Sao Paulo, Brazil. 
Type.—Cat. No. 11894, U.S.N.M. 

STREPSIZUGA, new genus. 

A development of 7riphosa, from which it differs in the following 
points: The forehead is prolonged into an acute scale cone; the palpi 
are triangular, heavily scaled, procumbent; the retinaculum is very 
largely developed, hairy, bilobed, the membrane vitreous and in cer- 
tain lights highly iridescent; the frenlulum in the male has a vesic- 
ulous rounded transparent base, beyond which it is dark brown, and 
ensiform in shape, ending in an acute point, but in the basal half 
ligulate, and near the base constricted and twisted. 

Type.—Strepsizuga aberrans, new species. 

STREPSIZUGA ABERRANS, new species. 

Fore wing.—Brown, the lines darker, toward base and along costa 
varied in parts with pinkish ochreous; basal line dark brown edged 
with ochreous, rising close to base on both margins and prominently 
rounded in cell; inner edge of central fascia from two-fifths of costa 
to two-fifths of inner margin, acutely angled outwards below sub- 
costal vein and less sharply on median and submedian, concave out- 
wards between the angles; the broad space between it and basal 
patch paler brown with dark cross lines angled like the inner edge 
itself; outer edge lunulate-dentate, the teeth pointing basewards, 
outcurved from costa at two-thirds to vein 2, then vertical, preceded 
by three dark brown waved lines; the inner edge is succeeded by a 
blackish shade containing the black cell spot; marginal third dark 

~ 
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brown with several waved darker lines, containing on costa a large 
triangular pinkish ochreous blotch, the base of which on costa is 
occupied by an irregular brown blotch; submarginal line obscure, but 
marked by a large ochreous spot above submedian fold; marginal 
festoon velvety brown, interrupted on veins by a pale spot; fringe 

brown. 
Hind wing—Paler brown; with cell spot, antemedian line, and 

distinct waved postmedian line darker; submarginal lines marked 
by black dashes on veins, and only plain toward inner margin. 

Under side dull smoky brown with mere traces of lines but dis- 
tinct black cell spots. Palpi, face, prothorax, and a belt at base of 
abdomen black brown; thorax and patagia ochreous; the rest brown 

like wings. 
Kupanse of wings.—44 mm. 
Locality —One male from Jamaica. 
Type.—Cat. No. 11895, U.S.N.M. 

XANTHORHOE VERARIA, new species. 

Fore wing—Dark brownish fuscous; the basal patch, the outer 
half of central fascia, and a band preceding submarginal line dark- 
est; basal patch small, edged by a gray line; inner edge of central 
fascia slightly concave basewards, at one-third; outer edge at two- 
thirds, outcurved from costa to vein 2, then vertical, dentate lunu- 
late, the teeth pointing inwards and marked by pale dots on veins; 
similar, but less conspicuous pale dots on veins along its imner 
edge and that of basal patch; a dull bluish gray waved band with 
darker center precedes the brown submarginal band, the outside edge 
of which is formed by the bluish gray submarginal line; a slight 
oblique bluish gray shade from apex; pairs of marginal black spots 
at ends of veins, alternating with pale ochreous dots; fringe brown, 
with paler tips; an indistinct large blackish cell spot; costa marked 
with many small yellowish dots at the commencements of the lines. 

Hind wing—Duller fuscous, without basal patch; the other mark- 

ings as in fore wing. Under side grayer fuscous, speckled with pale 
scales; the lines darker; the outer edge of central fascia with con- 

spicuous white dashes on veins; cell spots black. 
Head, thorax, and abdomen dark fuscous varied with paler scales; 

antenne dark fuscous, with the basal segment pale ochreous. 

KLuepanse of wings.—d0 mm. 
Locality —One male from Rinconada, Vera Cruz, Mexico. 
The discocellular of the hind wing is vertical in upper third, 

oblique in the lower two-thirds; the radial from well above the mid- 
dle; in the fore wing more than the upper half is vertical, the shorter 
arm oblique. 

Type.—Cat. No. 11396, U.S.N.M. 
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NOTHLOBA, new genus. 

Fore wing.—In the male very broad, the hind margin longer than 

the inner; the lower two-thirds more oblique than the upper third; 
in the female the hind margin is not so long as the inner margin. 
Hind wing —Small, especially in the male, with a small flap at 

base of inner margin in that sex. 

Abdomen stout, and in the mates elongated; palpi porrect, hairy, 
the last segment drooping; antenne as in. Rhopalodes; tongue and 
frenulum present, hind tibize with 4 spurs. 

Neuration.—Fore wing, as in Physoloba; hind wing in female also 

as in Physoloba; in the male the subcostal is separate from costal, 
but united at end of cell by a bar; 6 and 7 stalked; 6 reaching hind 
margin below middle; no radial visible; only two veins from the 
lower end of cell; inner margin with a full fringe and somewhat 
thickened. 

Type.—wN otholoba schausi Warren. 
The discocellular in hind wing of the female is slightly triangulate 

and the radial rises from the lower angulation. 

NOTHOLOBA SCHAUSI, new species. 

Fore wing.—Grayish white, tinged with brown in basal and mar- 
ginal areas; basal patch very small, limited by a dark band between 

two lines angled on median; inner edge of central fascia sinuous at 
one-third, followed by a grayish brown band; outer edge at two- 
thirds, bluntly angled at 6 and 4, then incurved, lunulate-dentate, 
the teeth pointing basewards and well marked, preceded by two sim- 
ilar lines and below costa by a brown band, the teeth on the veins 
running in to the inner band; a blackish linear cell spot in the cen- 
{ral pale area; interval before fascia with the center brown edged 
by pale bands with a gray line down them; band beyond narrow, 
with a gray middle line; submarginal line pale and waved, preceded 
by a brown tinge, which forms blotches at costa and beyond cell, 
with the lunules outwardly edged with blackish; pairs of blackish 
marginal spots at the vein ends; fringe mottled dark and light gray. 

Hind wing—Rufous gray, along the costa whitish. 

Under side rufous gray, the fore wing whitish along inner margin; 

the markings all showing slightly. 

Head, thorax, and abdomen pale gray; the metathorax with a pair 

of dark spots; the segments of dorsum with blackish pale-edged 

rings. 

The female is paler, with the bands blacker, but the insect is not 

so fresh as the male, which probably accounts for the difference. 

Expanse of wings—Male, 36 mm.; female, 40 mi. 
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Locality One male and one female from Chili. 
Type—Cat. No. 11397, U.S.N.M. 
Named for Mr. William Schaus. 

PHY SOLOBA, mew Genus: 

Fore wing —Triangular ; costa arched at base and apex, straight be- 

tween; hind margin obliquely curved, as long as inner margin. 
Hind wing.—Small; both angles rounded off, with a minute blistery 

lobe at base of inner margin. 
Abdomen of male laterally tufted toward anus; antenne as in 

Rhopalodes; palpi short and thick, hairy beneath, the terminal seg- 
ment minute; tongue slight; frenulum very fine. 

Neuration—Fore wing, cell half as long as wing; discocellular 
oblique, straight; first median nervule at two-thirds, second at eleven- 
twelfths; radials normal; areole double; hind wing of male with 
costal and subcostal anastomosing for three-fourths of cell; 6 and 7 
stalked; radial from center of discocellular, which is oblique as in 
fore wing; first median nervule quite short from one-half to middle 
of inner margin, second well before third; the lobe quite small, pel- 

lucid. 

Type. Physoloba griseofasciata, new species. 

PHYSOLOBA GRISEOFASCIATA, new species. 

Fore wing—Pale gray, speckled with darker; crossed by a suc- 
cession of dark gray sinuous lines; those forming the edge of basal 
patch and the bands of central fascia, also the presubmarginal shade 
from costa to middle of wing filled up with dark gray; the paler 
bands with dark central lines; pairs of blackish spots along margin 
at the vein ends; fringe pale gray. : 
Hind wing —White. 

Under side of fore wing pale gray, darker toward costa with a 
pale postmedian band; hind wing white; cell spots dark. 

Head and thorax dark gray; abdomen paler; fore legs black, with 

the joints pale. 
Faepanse of wings.—25 mm. 

Locality.—One male from Castro, Parana, southeast Brazil. 

Type.—Cat. No. 11398, U.S.N.M. 

CAMBOGIA ROSEOCINCTA, new species. 

Fore wing.—Pale yellow, slightly deeper along costa and hind mar- 
gin; costa with many oblique rosy streaks, indicating the beginnings 
of cross lines, none of which, however, are continued clearly below 

subcostal vein, except the submarginal, which forms a complete deep 
rosy curved band to anal angle; fringe yellow; cell spot red. 
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Hind wing—With the rosy submarginal band; a faint cell spot 
and outer line rosy; this last is faintly traceable also on fore wing. 

Under side suffused with rosy, most densely along costa of fore 
wing and hind margins of both wings, where the band becomes mar- 
ginal. 

Head, thorax, and abdomen yellow dusted with rosy scales; vertex 
and antennal shaft white, the pectinations fuscous. 

EBxpanse of wings.—17 mm. 
Locality —One male from Rockstone, Essiquebo, Dutch Guiana, 

September, 1904. 
Type.—Cat. No. 113899, U.S.N.M. 

CALLIPIA COSTINOTATA, new species. 

Fore wing—Dingy, cinereous, darker toward apex and hind mar- 
gin, without any distinct markings, except along costa; costal are: 
from base to middle bearing dark blotches, three near base and two at 
middle, of which the latter is broader, separated by pale ochreous 
spaces which toward base are tinged with deep red; the lines, of 
which these costal blotches indicate the commencement, are probably 

plainer in some examples; fringe concolorous. 
Hind wing.—Wholly cinereous. 
Under side of fore wing blurred cinereous, the apical area black- 

ish, varied with reddish and pale vermiculations; costal blotches as 
above; hind wing wholly blackish fuscous, with thick pale vermicula- 
tions, and indistinct traces of a pale curved fascia beyond middle; a 
white cell spot on upper arm of discocellular; inner margin narrowly 
whitish; fringes of both wings glossy cinereous, mottled with pale. 

Head, thorax, and abdomen cinereous; legs cinereous, the tibie and 

tarsi mottled with pale. 
Kepanse of wings—35 mm. 
Locality.—One. male from Peru. 
Type.—Cat. No. 11400, U.S.N.M . 

MARMOPTERYX ELUDENS, new species. 

Fore wing.—Pale dirty gray, overlaid, especially toward costa and 
hind margin with olive gray scales, the whole wing having a blurred 
look; costa with several slight dark marks, indicating lines, none of 
which are visible except toward hind margin, where the interspaces 
between the veins are marked with a double row of elongate dark 

blotches; fringe shghtly paler gray. 
Hind wing.—Pale gray; the dark interspaces of under side show- 

ing through. 
Under side of fore wing darker gray, the costal area olive gray, 

with slight darker shading between the veins; hind wing with the cell 

and all the interspaces charged with coarse dark green scales. 
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Head, thorax, and abdomen olive gray, sprinkled with dark green 
scales. 

EKxpanse of wings.—40 mm. 
Locality — One male from Peru. 
Type.—Cat. No. 11401, U.S.N.M. 

Subfamily NH PHODIIN &. 

NEPHODIA MARCIDA, new species. 

Fore wing.—Semitransparent, dull whitish; costa above subcostal 
vein dull gray; the whitish area is bounded by a curved dark gray 
shade from top of discocellular to three-fourths of inner margin, be- 
yond which the wing is smoky gray, darkest along the hind margin, 
the space immediately beyond the curved limiting shade showing as 
a curved paler fascia; veins and fringe gray; a slight gray spot at 
middle of inner margin. 

Hind wing—Similar, but the dark marginal area narrower; the 
costal broader. 

Under side like upper; the pale space in the darker margin at its 
center. 

Head, thorax, and abdomen whitish; palpi and antenne blackish. 
50 mm. 

Locality —One male from Bolivia. 

Type—Cat. No. 11402, U.S.N.M. 

Subfamily SHLIDOSHEMIN . 

CALVERTIA, new genus. 

Kupanse of wings. 

Fore wing.—Costa nearly straight, with only a faint curve at base 
and apex; apex distinct; hind margin faintly curved; inner margin 
somewhat convex; anal angle distinct. 

Hind wing.—Ample; both angles and the hind margin rounded. 
Antenne simple, filiform; palpi porrect, the second segment hairy, 
the third smooth, spatulate, shghtly decumbent ; abdomen with slight 
lateral tufts; hind tibiz of male swollen, containing a large tuft of 
fluffy hairs. 

Neuration.—F ore wing, cell half as long as wing; discocellular ver- 
tical above, oblique below middle; first median nervule just beyond 

middle, second at seven-eighths; radials normal; both subcostal and 
median veins bent inwards at extremity; 7, 8, and 9 stalked from 

the bend; 10 and 11 separate from cell; hind wing, costal and sub- 
costal approximated for about half of cell; veins 3 and 7 before ends 
of cell. 
A genus of stout and strongly built insects. 
Type.—Calvertia fumipennis, new species. 
Asestra izquierdii Bartlett-Calvert will be referable here. 
The genus is named after William Bartlett-Calvert, author of the 

species just mentioned. 
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CALVERTIA FUMIPENNIS, new species. 

Fore wing.—Dull olive-tawny, striated with black, this ground 
color being almost hidden by black shades and smoky brown suffu- 
sion; first line from about one-fifth of costa to one-third of inner 
margin, angled outwards above and below median, followed by a 
broad blackish band, which is limited externally by the median line, 
starting from a black costal blotch at two-fifths, bluntly projecting 
outwards in middle, and incurved below; outer line from three-fifths 

of costa, preceded by a black shade, forming a decided tooth exter- 
nally on vein 6, then incurved parallel to hind margin and lunulate- 

dentate, followed in places by a bright pale line; submarginal line 
waved, very obscure, preceded on costa by a black blotch, and fol- 
lowed throughout by a smoky brown shade, which encroaches upon it 
in the middle; large black marginal lunules between the veins, beyond 
which lunules the base of the brown black fringe is pale ochreous; 
cell spot black. 
Hind wing.—Smoky brown-black, the tawny ground color being 

restricted to the cell and space beyond it; a dark cell spot, black thick 
postmedian line angled on vein 6, and edged with tawny; fringe 
paler, with dark brown mottlings. 

Under side dull tawny, with all the markings olive brown; hind 
wing with the postmedian line double. 

Head, thorax, and abdomen fuscous brown; abdomen beneath and 

legs paler; tarsi black with pale joints; tibial tuft pale ochreous. 
EKupanse of wings.—A8 mm. 

Locality —One male from Chili. 
Type.—Cat. No. 11403, U.S.N.M. 

CGENOPTILA SEPARATA, new species. 

Fore wing.—Yellow, striated with fulvous orange and lilac gray; 
costal streak and cross lines lilac gray; first line thick, nearly vertical 
and straight, at one-third, followed by some. orange fulvous scaling; 
outer line at two-thirds of costa, concave to vein 4, then Iunulate- 
dentate, to four-fifths of inner margin; the space between the two 
lines below median vein is partially filled up with orange and lilac 
shading, and contains a black cell spot and a dark median line, which 
Is sinuous and much nearer outer than inner line; a broad lunate 
submarginal band followed by another less distinct close to margin. 

Hind wing.—Without inner line; the median and dentate-lunulate 
outer line meeting on inner margin; the rest as in fore wing; the 
whole wing with orange fulvous speckling. 

Under side dull pale ochreous, with the markings just indicated. 
Head, thorax, and abdomen yellow, speckled with orange fulvous; 

basal segment of abdomen fulvous. 
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Vax panse of wings.—48 mm. 
Locality —One male from Jalapa, Mexico. 
Type.—Cat. No. 11404, U.S.N.M. 

CNOTHALIA INORNATA, new species. 

Fore wing—Uniformly fawn-colored, finly speckled with dark; 
cell spot black; no distinct nes, these being represented by black and 
white vein dashes; inner line nearly vertical at one-third, the dots 
white-tipped baseward; outer line oblique outward from fully two- 
thirds of costa to vein 4, and oblique inward from 3 to inner margin, 
the white tips of the dots exterior; fringe concolorous. 

Hind wing.—W ith outer series of dots only. 

Under side much paler, with clearer speckling; cell spot black in 
fore wing. 

Head, thorax, and abdomen like wings; face and palpi brown. 
ELupanse of wings.—26 mm. 

Locality.—One male from Sao Paulo, southeast Brazil. 
Type.—Cat. No. 11405, U.S.N.M. 

THYSANOPYGA FRACTIMACULA, new species. 

Fore wing—Pale ashy gray, the marginal third darker smoky 
gray, covered throughout with fine dark striations; the lnes dark 

gray, somewhat diffuse, parallel to hind margin; first near base, bent 
in cell; second straight just before middle, followed by the simple 

black cell spot; outer line slightly projecting on vein 5 and submedian 
fold; submarginal marked only on costa by two black lunules, which 
are followed above vein 7 in the apex of the wing by a blackish 
blotch (absent in the male), and preceded between veins 7 and 5 by 

a blackish cloud; marginal line black, interrupted; fringe dark gray. 
Mind wing—With three dark lines, antemedian, postmedian, and 

submarginal; cell spot a black ring with small white center; the 
whole wing smoky gray. 

Under side whitish gray with grayer speckles; both wings with 
dark gray marginal border, and dark cell spots. 

Head, thorax, and abdomen pale gray; face slightly darker. 
Eapanse of wings.—30 mm. 

Locality.—One male and one female from Jalapa, Mexico. 
The description is taken from the female which is in better con- 

dition than the male. 

Intermediate between 7. oroanda Druce and 7. nigristicta Warren. 
Type.—Cat. No. 11406, U.S.N.M. 

THYSANOPYGA PALLIATA, new species. 

Fore wing.—Pink and lilac gray, crossed by shades of chocolate 
or purple-brown; the costa black-brown to submarginal line with a 
dark subcostal streak of black and gray scales mixed; basal area 

/ 
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chocolate-brown edged by a str aight, thick, aesoer rena shade from 
below one-third of costa to beyond one-third of inner margin; cell 
spot vertical, silvery white, followed by the median shade which is 
angled outward, on median and submedian veins, concave between; 
outer shade close beyond, parallel to but thicker than the median, 
forked below middle, the outer branch running to anal angle; sub- 

marginal line fine, dentate-lunulate, the teeth dark on the veins, 

touching the outer shade at vein 2; a whitish tooth-shaped apical 
blotch reaching vein 6 and not touching hind margin; fringe brown 
beyond a fine dark marginal line with white dots at the vein ends. 
Hind wing.—With basal patch of fore wing produced along inner 

margin of uniform thickness to hind margin at vein 2, including the 
silvery white cell spot, and almost obscuring the two curved shades 
answering to the median and outer shades of fore wing; submarginal 
line with the teeth black: the apical area chestnut brown. Under 

side of both wings dull brick red with dark cell spots and sub- 
marginal lines. The apex of fore wing tinged with lilac gray. 

Head, shoulders, and fore legs blackish-brown; thorax and abdo- 

men chestnut-brown; under side of abdomen and legs gray. 
EBxpanse of wings.—35 mm. 
Locality—One female from St. Jean, Maroni River, French Gui- 

ana, July, 1904. Nearest to 7. nigricosta Warren, distinguished 
from it and apicttruncaria Herrich-Schaefter and its alles by the 
transverse sliades instead of distinct lines. 

Type.—Cat. No. 11407, U.S.N.M. 

THYSANOPYGA PRUNICOLOR, new species. 

Fore wing.—Dull purplish brown, with an admixture of lilac gray 
toward base; the lines deeper brown, somewhat obscure; first curved 
close to base; second, just before middle, parallel to hind margin; 
third at two-thirds somewhat waved; submarginal blotched and very 
indistinct; an apical white blotch containing gray scales and with a 
small brown patch on its costal edge; cell spot marked by a few pale 
scales; fringe concolorous, beyond a fine dark marginal line. 
Hind wing.—With three brown lines, antemedian, postmedian, and 

submarginal; cell spot oval, well-defined, snow white. Under side 
dull lilac gray, speckled with dark; marginal border diffusely darker. 

Head, thorax, and abdomen dull lilac gray. 

Expanse of wings.—30 mm. 
Locality —Two females from Rio Janeiro, Brazil. 

Type.—Cat. No. 11408, U.S.N.M. 
The second of these examples differs somewhat from the type; the 

lilac gray scaling is more predominant, and in consequence the brown 
lines, which seem to be thicker and more waved, are clearer than in the 
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type; the apical spot is larger, lilac gray and not white, and in neither 
wing is there any trace of white cell spot; these were probably lilac 
gray and worn off. 

Subfamily HNNOMIN. 

NEREIS, new genus. 

Fore wing—Triangular; costa straight till shortly before apex, 
which is blunt; hind margin straight; anal angle well expressed. 
Hind wing.—With both angles rounded; hind margin slightly 

curved; inner margin long. 
Antenne of male ciliated; palpi upcurved in front of face; tongue 

and frenulum present, the latter very fine, white; hind tibiz thick- 
ened, with four short spurs and apparently without hair tuft. 

NVeuration—Fore wing, cell half of wing; discocellular vertically 
concave; postmedian nervule from just beyond middle, second close 
before third; radials normal; 7, 8, and 9 stalked from before end of 
cell; 10 and 11 coincident, anastomosing at a point with 12, 10, again 

anastomosing at a point with 8 and 9; hind wing, costal and subcostal 
quite shortly approximated near base, 7 and 3 from before angles 
of cell. 

Type.—Nereis opalina, new species. 
Syllexis Guenée, Gonogala Butler, and Gonorthus Butler are its 

nearest allies; from them all it is distinguished by the entire hind 
margins of both wings. , 

NEREIS OPALINA, new species. 

Fore wing.—Subtransparent, very pale greenish white; the costa 
cream color; two broadish white lines; the first well curved, at one- 

third, the outer from two-thirds of inner margin, oblique, above vein 

4 bent outwards toward hind margin, shortly retracted to costa before 
apex, Where it ends in a short streak of crimson scales; beyond this 
is another, rather larger, spot of red and black scales which is appa- 
rently the commencement of a submarginal line; cell spot white, like 
the lines; fringe pale yellow. 

Hind wing.—Without basal line; the outer straight from just be- 
fore apex to just above anal angle. Under side whiter; costa of fore 
wing yellowish; marginal third of both wings beyond outer line 
denser white. Thorax and abdomen white; palpi white, externally 
black-brown; face and vertex white varied with deep red; fore legs 
in front and antenne ferruginous. 

Hepanse of wings.—34 mm. 

Locality—One male from Santiago, Cuba, January, 1905. The 
species might easily be mistaken for a Dichorda. 

Type.—Cat. No. 11409, U.S.N.M. 



DESCRIPTION OF A NEW SPECIES OF 

SAKI, JAPAN. 

By Davi Srarr Jorpan and Mary C. Dickerson. 
Of Stanford University. 

We here present a description of an interesting new species 
Half-beak, obtained at Nagasaki in Japan, by 
McGregor. 

HEMIRAMPHUS MIOPRORUS Jordan and Dickerson, new 
species. 

Head 4% in length (from end of upper jaw to 
base of caudal); head with beak 22 ‘in same 
length measurement; depth $$. Mandible 9 in 
total (from end of mandible to tips of median 
rays); mandible from posterior angle of mouth 
equals distance from same point to edge of oper- 
cle. Upper jaw broad, rounded, its width greater 

than its length. Gill rakers x+18, the longest 
one-sixth diameter of eve. 

Dorsal 16; anal 16. Dorsal and anal nearly 

equal in size and nearly opposite; anal slightly 
posterior to dorsal. Insertion of ventrals mid- 

way between tips of median caudal rays and 
middle of eye, between insertion of lower lobe of 

caudal and edge of opercle. Length of base of 
dorsal 14 times length of beak beyond end of 
upper jaw. Insertion of anal to ventrals equal 
to distance from tip of beak to anterior margin 
of eye. Caudal deeply forked, the lower lobe 
produced, its length (from insertion) equaling 

the distance between ventrals and anal. Length 

of middle caudal rays equal to the vertical diam- 
eter of the eye. Length of pectoral equal to 
length of mandible beyond the upper jaw. 

Scale 56. Head scaled to tip of upper jaw. 
scales on occiput scarcely imbricated; 38 scales 
in a median series on back between occiput and 

front of dorsal. 
Color in spirits brown, lighter below. Beak 

and top of head blackish, upper part of lobe of 

HALF-BEAK 
HEMIRAMPHUS MIOPRORUS) FROM NAGA- 
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dorsal black, tips of caudal edged with blackish. A narrow, dark 
lateral stripe without silvery stripe below it, there being no trace of 

the usual silvery band. Margins of all dorsal scales outlined by dark 
pigment spots in the skin. Pectoral pale. 

Type.—Cat. No. 61053, U.S.N.M. Described from a specimen 20 
centimeters in length, from Nagasaki, Japan. (Collected November, 
1901, by Richard Crittenden McGregor. ) 

The species is characterized at once in the genus by its short beak, 
large scales and robust form. It differs from HY. sajori, the other 
member of the genus known from Nagasaki, especially in the very 
much larger scales, as well as in the much shorter beak. It differs 

also in a darker, less metallic coloration, in a rounded instead of an 

acute upper jaw and in the less elongate body. 
Hemiramphus hkurumeus, from Chikugo River, in the same island 

of Kiusiu, is a fresh-water fish, also large-scaled, but slenderer, with 

much longer beak. /7Z. occipitalis Gill, from Shimoda, seems to be 
the young of //. sajor7, although its scales are not described. emi- 
ramphus japonicus, from the Riu Kiu Islands, is a typical Heméram- 
phus with short anal, inserted under middle of dorsal, and the ven- 
trals farther back. MWemiramphus mioprorus, with sajort and 
kurumeus, belongs to the subgenus yporhamphus, characterized by 
the large size of the anal fin, which is as long as the dorsal, and by 
the anterior insertion of the ventral fins. 



FORAMINIFERA COLLECTED NEAR THE HAWAIIAN 

ISLANDS BY THE STEAMER ALBATROSS IN 1902. 

By Rurus Martuer Bace, Jr., 
Of the University of Illinois, Urbana, Illinois. 

While the examination of this material was in progress, after about 
100 species of Foraminifera had been identified and described, almost 

the entire collection was destroyed by fire and the original scale of 
the report thus had to be abandoned. It is possible to give only a 
summary of the results derived from a study of the material saved 
from the fire, which consists of 19 bottles containing chiefly typical 
Globigerina and Pulvinulina ooze. The species, over 200 in number, 
represent 54 genera and are mostly characteristic of warm waters in 
tropical oceans. 

The following method was used in the examination of the ma- 
terial: On a fine-grained cloth of double thickness in a long porce- 
lain tray were poured the contents of each vial. Additional alcohol 
was used to thoroughly wash this ooze, and the Foraminifera were 
spread out on the cloth, which was then lifted out and dried over a 
lamp. The shells were easily shaken from the dried cloth, not dried 
together in lumps, and a soft brush removed from the cloth the very 
finest portion of the ooze that might be left after shaking. The 
forms thus selected were clean and white and could be spread out on 
black cardboard for microscopic examination. The remainder of the 
alcoholic solution, with the finest mud and ooze, was allowed to settle 
in the tray, and, with the label, was returned to the bottle from which 
it had been taken. With this method any radiolaria or diatoms that 
may have been present were left in the solution and can be further 
studied. The mechanical sediment likewise was saved, and the frag- 

ments of any other organisms that might be present. It was found 
best to examine most of the material in reflected ght, and the tests 

were most readily studied upon a black background, for which pur- 
pose I used thick glossy cardboard which had been glued to a glass 

shde. 
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The mounting and extraction of Foraminifera can be accomplished 
in many ways. An excellent description of such work is to be found 
in Chapman’s The Foraminifera (chap. xix, pp. 291-326). It is, 
however, rather expensive and tedious to mount on separate cover 
under glass every species recognized, and I therefore used the follow- 
ing method: The specimen to be preserved was fastened with strong 
glue upon a slip of heavy white paper which had been blackened 

with india ink where the specimen was to be mounted. On this slip 
of paper was put also the number and description of the dredging sta- 
tion and the name of the species mounted. Two specimens upon dif- 
ferent surfaces are generally all that is required for future use, 
although it is desirable to have a side aspect of the test, and this re- 
quires some skill to keep the form in place until it is permanently 
fixed. If in future these forms are wanted for other purposes they 
can readily be detached by strong vinegar and washed quickly in 
alcohol and water. A wet brush enables one to pick up the tiny 
shells with considerable rapidity and to hold them in any desired 
position while studying them. 

Only brief descriptions of species have been given in most instances 
in this report, but new forms and also some of the more important 
known types have been discussed quite fully. The new forms are 
bottled separately and marked * Type,” and have been deposited in 
the U. S. National Museum. While I have not separately mounted 
from every bottle of dredgings each species as it repeatedly occurred, 
every form identified has been selected and mounted by the method 
described, and in many instances a single form has been prepared 
egain and again as particularly instructive and characteristic. In 
the arrangement of the classification of species given in this paper 
we have followed the order adopted by the British authorities on 
the Rhizopoda, W. K. Parker, T. R. Jones, W. B. Carpenter, and 
amended by H. B. Brady and the later writers, C. D. Sherborn 
and Frederick Chapman. 

The first reference of each form listed is that of the original descrip- 

tion of the species. Much valuable information has been obtained 
from the exhaustive monographs by Prof. H. B. Brady in the Chal- 
lenger Report, and by Dr. Alexander Goes on Arctic and Scandi- 
navian recent marine Foraminifera*, and the excellent report on 
recent Foraminifera by Dr. James M. Flint’. Mention should be 
made also of such invaluable works as Williamson’s Recent Foramini- 
fera of Great Britain (Ray Society, 1858) ; Brady, Parker, and Jones 
on some Foraminifera from Abrohlos Bank (1888) Chapman’s The 

“ Kongl. Svensk. Vetenskaps-Akademiens Handlingar, XXV, No. 9, Stockholm, 

1894. 

> Report of the U. S. National Museum for 1897. 
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Foraminifera (1902); and d’Orbigny’s Foraminifera of the Vienna 
Basin (1846), which have been found indispensable. 

There are some anomalies concerning the bathymetric range of a 
number of species mentioned in this report. The occurrence of few 

deep-water types in those stations beyond 1,000 fathoms is not easily 
accounted for, but it must be remembered that many of these Fora- 
minifera are of almost universal distribution, and some that are rec- 

ognized and described are not at all common or abundant and would 
not be considered as determining the probable depth of the ocean 
from whence they came. Systematists on the Foraminifera can not 

be too careful on this point. It is well known that the temperature 
of the great oceans is fairly constant below a few hundred fathoms, 
and the distribution of life is on the whole quite largely dependent 
upon the distribution of the food supply as well as upon temperature 
of the water in which these organisms live. Then again some forms 
are pelagic in habit and can easily be found after death in bottom 
material in an occasional specimen. It is but proper to state that 
we have considerable evidence of rather shallow water, say not over 

500 fathoms, in the material studied, while the facts show that a 

number of the stations are considerably over 1,000 fathoms in depth. 
Those species which reach their maximum development and are most 
abundant in each station determine more safely the relative depth 
than do any occasional specimens obtained from the same locality. 
Bryozoa, Mollusca, both lamellibranchs and gastropods, are found in 

a number of bottles, also fragments of shells from stations below 200 
fathoms, and this is rather hard to explain unless they have been 

carried outward by tidal or other ocean currents in rapid motion. 
The greatest variety of forms was obtained at Station 4694, from 

which 62 species were determined. The smallest number (4) came 

from Station 4579, where the material was chiefly mechanical sedi- 
ment. Mollusca were present in some of the dredgings, particularly 

tiny gastropods, with an occasional lamellibranch, often very beauti- 
fully colored. Ostracoda of several genera were quite prominent. 
Diatoms and radiolarians in a few instances were met with, also 
fragments of corals and bryozoans. In a few bottles small mouth 

plates of fishes were present. There were a large number of sponge 

spicules (siliceous), and in some bottles fragments of volcanic glass 

and land-derived sand grains with opalescent quartz. Phosphatic 

nodules which dissolve very readily in acids appear in some 

localities. 
Most of the Foraminifera in this collection belong to calcareous 

types with perforate tests, but the Miliolidew are well represented in 

some stations. The species Candeina nitida, Globigerina wquilater- 

alis, Globigerina bulloides, Orbulina universa, Pulvinulina menardi, 

and Pulvinulina micheliniana are present in nearly every station’s 
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they are abundant in nearly all instances. The genera Bigenerina, 
Bolivina, Pulvinulina, Sagraina, Uvigerina, and Virgulina have each 

a new species. 

Stations represented in Foraminifera collections. 

[D. = Dredging station; H. = Hydrographic station. | 

Albatross : : 
station Denean cee Remarks. 
number.| ~ ae lice aaa 

D, 4000. -.| 104-213 55 | Coarse concretionary shell material. 
D.4017...| 305 47 | Fine foraminiferal ooze. 
D. 4025... 275-368 | 44 | Fine Globigerina ooze, Pulvinuline of menardii type, not abundant. 
D. 4174...] 735-865 | 15 | Typical Globigerina ooze. 
H. 4430... 1, 544 | 47 | P. menardii abundant and typical. 
H. 4440... 1, 259 34 | Diatoms present, fine silt and ooze. 
H. 4476... 438 25 | Very coarse shell material, Globigerinz few, Amphistegina abundant. 
H. 4502... 1, 342 | 36 | Gray Globigerina ooze, G. rubra very abundant. 
H. 4508... 495 52 | Phosphatic nodules, Uvigerinee common. 
H. 4555... 1, 398 | {1 | Brown fine silt. P. menardii abundant. 
H. 4566... 572 58 | Typical Globigerina ooze. Pulvinulina abundant and beautiful, 
E4567 se 1,307 | 51 | Pulvinuline abundant. 
H. 4568... 1, 274 | 41 | Diatoms; Pulvinuline not abundant. 
H.4571... 384 11 | Gray Globigerina ooze. G. sacculifera very abundant. 
H. 4579... 387 | 4 | A few gastropods and small shells. 
H. 4585... 689 | 10 | G. conglobata abundant. Considerable black sand present. 
H. 4590... 978 | 28 | Fine silty ooze. 
H. 4694... 865 | 62 | Typical Globigerina ooze. 
H. 4656... 367 | 17 | Cristellarize abundant. 

Illustrations of the new species described are shown on Plate V, 
which will be found at the end of the paper. 

DESCRIPDRIVE LETS ar: 

Family MILIOLID. 

Subfamily NUBECULARIIN 4%. 

Genus NUBECULARIA. 

NUBECULARIA INFLATA Brady. 

Nubecularia inflata Brapy, Chal. Rept., EX, 1884, p. 185, pl. 1, figs. 5-8. 

* Test consisting of a few misshapen, inflated segments, irregularly 
combined; aperture either single and simple, or more usually con- 
sisting of a number of rounded orifices variously placed.” ¢ 

What appears to be identical with the form above described was 
found at Station D, 4000.2. The Challenger specimens were from the 
Honolulu coral reefs, 40 fathoms, and various islands to the south 
and west. 

> All stations cited in this paper are those of the Bureau of Fisheries steamer 

Albatross unless otherwise mentioned. 
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Subfamily MILIOLININ 2+. 

Genus BILOCGCULINA. 

BILOCULINA BULLOIDES d’Orbigny. 

Biloculina bulloides D’ORBIGNy, Ann. Sci. Nat., VII, No. 1, 1826, p. 297, 

pl. xvi, figs. 1-4. 

Thick-shelled globose test with highly inflated segments and cir- 

cular aperture. The species belong to moderate depths and has 
been obtained in all the great oceans rather sparingly, but is more 
common in the North Atlantic. 

Occurs as stated above, and is best developed at depths ranging 

from 300 to about 1,000 fathoms. In the neighborhood of the New 
Guinea Islands this foraminifer has been obtained in very shoal 
waters. It is present at Albatross Stations D. 4000, D. 4025, H. 4555, 

and H. 4696. 

BILOCULINA COMATA Brady. 

Biloculina comata Brapy, Quart. Journ. Microsc. Sci., XN XI, n. s., 1881, p. 45. 

Similar to Biloculina bulloides, but with the surface covered by 

longitudinal striations, and the shell of large dimensions. Found 
with other biloculine forms in the North Atlantic and the Pacific 

oceans. Rare in the dredgings we have studied. Present only at 

Station D. 4000. 

BILOCULINA DEPRESSA d’Orbigny. 

Biloculina depressa p’ORBIGNy, Ann. Sci. Nat., VII, No. 7, 1826, p. 298, 

modele No, 91. 

Margin thin and angular, shell depressed as the name implies. 
The form is closely related to Biloculina ringens, but the latter has 
less sharply defined margin and a different aperture. 

If the foraminifers described and figured by Terquem and Berthe- 
lin from the Lias of Essey-les-Nancy under the name Biloculina lias- 
sica are identical with the present form the species occurs much 
earlier geologically than any of its congenitors. Its recent distribu- 
tion is similar to that of Biloculina bulloides given above. It was 

found at Stations D. 4000, D. 4174, H. 4430, H. 4502, H. 4566, H. 4567, 

H. 4568, H. 4585, and H. 4590. 

BILOCULINA DEPRESSA var. MURRHYNA Schwager. 

Biloculina murrhyna Scuwacer, Novara-Exped., Geol. Theil, II, 1866, p. 

208, pl. vi, figs. 15 a-c. 

A variety of Biloculina depressa characterized by two angular 

spinous projections near the base of the test and placed symmetri- 

cally apart from the median line. 
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This variety would appear to be rare, judging from the Challenger 
investigations, as Professor Brady mentions but four localities, two 
each from the North and South Atlantic and Pacific oceans. Dr. 
C. Schwager’s specimens came from the Pliocene of Nicobar Islands. 
This form was found at Station H. 4502, and was abundant at Sta- 

tion H. 4555. 

BILOCULINA IRREGULARIS d’Orbigny. 

Biloculina irregularis p’ORBIGNY, Foram, Amer. Merid., 1839, p. 67, pl. vit, 

figs. 22-24. 

This species does not reveal the characteristic biloculine habit of 
growth in its adult stage, but the test is globose and there are two 
major segments in the final development which are similar to Bilo- 
culina bulloides in their shape and position. The asymmetry ap- 
pears from the third segment, cutting one side obliquely lke Poly- 
morphina types and appearing as a faint line on the outer surface 
of the shell neither depressed nor elevated. 

Biloculina ventricosa Reuss, is the same as this species, which can 

be distinguished from Biloculina sphaera by its milioline aperture 
and the extension of the ultimate chamber. 

The Challenger dredged this foraminifer from the neighborhood 
of the Canaries in 1,125 fathoms; off Sombrero Island, 450 fathoms; 

south of Pernambuco, 350 fathoms, and in mid-ocean in the South 
Atlantic from 1,415 fathoms. It was also obtained near the Fiji, 
Tahiti, and Papua islands at depths of 610, 620, and 1,070 fathoms, 
respectively. The Albatross found it only at Station 4696, where it 

was rare, 
The Septaria clays of Hermsdorf near Berlin and the salt beds of 

Wieliczka have furnished the species among other fossil Forami- 
nifera. 

BILOCULINA ELONGATA d’Orbigny. 

Biloculina elongata D’ORBIGNY, Ann. Sci. Nat., VII, No. 4, 1826, p. 298. 

Test resembling Biloculina ringens 11 outhne and aperture but 
longer and much narrower, as the name implies. The species appears 
to be the equivalent of Bioculina bougainvillei and B. patagonica of 
dVOrbigny. The shell shows considerable variation, chiefly in 

amount of elongation and globosity. 
Unlimited in distribution and depth, but most abundant in the 

South Pacific. Specimens were obtained at Stations D. 4017, D. 
4025, and H. 4567. 
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Genus SPIROLOCULINA. 

SPIROLOCULINA ACUTIMARGO Brady. 

Spiroloculina acutimargo BRrapy, Chal. Rept., IX, 1884, p. 154, pl. x, fig. 

12-15. 

The carinate peripheral margin of this thin complanate foraminifer 
is its chief characteristic. It has been obtained at Bermuda, 435 

fathoms, four stations in the South Atlantic, 350 to 1,425 fathoms, 

and three localities in the South Pacific, 15 to 255 fathoms, and also 

in shore sands of Madagascar. Present rarely at Stations D. 4174, 
D. 4025, and H. 4694. 

SPIROLOCULINA GRATA Terquem. 

Spiroloculina grata TERQUEM, Mem. Soc. geol. France, ser. 3, I, 1878, p. 55, 

Die xX Hes! 14s 15. 

A thin complanate Spiroloculina with striate surface and common 
in coral reef material down to 400 or 500 fathoms. First described 
in the Tertiary of the island of Rhodes. Occurs at Stations D. 4017, 

H. 4567, and H. 4694. 

SPIROLOCULINA LIMBATA d’Orbigny. 

Spiroloculina limbata p’OrBIGNy, Ann. Sci. Nat., VII, No. 12, 1826, p. 299. 

Common in shallow water and found down to 400 fathoms in 
tropical and subtropical oceans. Known also from the Septaria Clay 
of Germany and in the later formations of Italy and Sicily. Found 
at Station D. 4017 only; depth, 305 fathoms. 

SPIROLOCULINA NITIDA d’Orbigny. 

Spiroloculina nitida pv’OrBicNy, Ann. Sci. Nat., VII, No. 4, 1826, p. 298. 

Common in coral tropical sands and in the inland Japan and 

Mediterranean seas. Found at Station D. 4017 only: depth, 305 

fathoms. 

SPIROLOCULINA PLANULATA (Lamarck). 

Miliolites planulata LAMARcK, Ann. du Museum, V, No. 4, 1805, p. 352; 

Anim. Sans Vert., VII, No. 4, 1822, p. 618. 

With the exception of two soundings mentioned by Parker and 

Jones, this species is limited to shoal waters in temperate and sub- 

tropical oceans. It is rather common also in coral shoal water sands 

in the Pacific and Indian oceans and Red Sea. Found at Stations 

D. 4025, H. 4508, and H. 4694. 
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SPIROLOCULINA TENUIS (Czjzek). 

Quinqueloculina tenuis CzszeK, Haidinger’s Nat. Abhandl., II, 1847, p. 149, 

pl. x11, figs. 31-34. 

Inhabiting all great oceans. Abundant in the South Pacific but 
less common in the North Pacific, and known from depths of a few 
fathoms down to 2,750. Professor Brady writes that the finest speci- 
mens come from moderate depths. Fossil in the Austrian Tertiary. 
Occurs at Stations D. 4000, D. 4017, H. 4440, H. 4571, H. 4590, and 

H. 4696. 

Genus MILIOLINA. 

MILIOLINA BICORNIS var. ELEGANS Williamson. 

Miliolina bicornis var. elegans WILLIAMSON, Recent Foram. Gt. Britain, 1858, . 

p. 88, pl. vil, fig. 195. 

Differs from the type J/. bicornis in the regular symmetry of its 

chambers and in the uniform size and regular parallelism of the sur- 

face grooves. 
This striate form is rarely found at depths greater than 50 fath- 

oms. The method of growth as shown by Schlumberger is in accord 
with that of d’Orbigny’s genus Adelosina, in which the megasphere is 
completely enveloped by the first chamber, which becomes lenticular. 
It then passes through the biloculine, milioline, triloculine, quadriloc- 
uline, and quinqueloculine stages. Our form very closely represents 
this quinqueloculine form and the aperture is in the end on a con- 

siderably lengthened tube. Unfortunately we have but one broken 

specimen of this interesting species. 
Miliolina bicornis is fossil in the London clay and the Paris Basin 

Kocene. 

MILIOLINA CUVIERIANA (d’Orbigny). 

Vuinqueloculina cuvieriana D’ORBIGNY, Foram. Cuba, 1839, p. 164, pl. XI, 

figs. 19-21. 

Test consisting of five segments with sharp or subcarinate margins 
and smooth unornamented surface. It is the same as Q. lamarckiana 

figured on the same plate (figs. 14, 15). A shallow tropical water 
species particularly known around the region of Japan, the Phil- 
ippines, and the islands of the Eastern Archipelago. While it is one 
of the most common Milioline in the Albatross material, the number 

of specimens in each locality is small. Found at Stations D. 4000, 
D. 4017, D. 4025, H. 4555, H. 4590, and H. 4694. 
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MILIOLINA LINNA:ANA (d’Orbigny). 

Triloculina linneana d’ORBIGNy, Foram. Cuba, 1859, p. 153, pl. rx, figs. 

11-13. 

“Under the name 7'riloculina linnwana, VOrbigny depicts? a 
modification or variety of J/iliolina pulchella, which takes the place 
to a great extent of the typical form in tropical seas. It differs from 
Miliolina pulchella in its comparatively thin and outspread contour, 
which sometimes approaches that of Sp7roloculina, the coste being 
few, thick, and well marked. A nearly identical form is described in 
the Vienna Basin memeir with the name Quingueloculina josephina.” » 
Limited to shallow tropical waters. Occurs at Stations D. 4174 and 
H. 4568. 

MILIOLINA OBLONGA (Montagu). 

Vermiculum oblonga Montacu, Test. Britain, 1803, p. 522, pl. xiv, fig. 9. { l | 

A cosmopolitan species known from all areas and depths, but best 
developed in shallow temperate seas. Found at Station D. 4000 only. 

MILIOLINA PARKERI Brady. 

Miliolina parkeri Brapy, Quart. Journ. Microse. Sci., XXI, n. s., 1881, 

p. 46. 

Surface of the segments crenulated and sharply angled at their 
margins. 

With the exception of forms from the Red Sea this species is a coral 
reef form in the tropical region of the Pacific Ocean. Occurs at 
Stations D. 4000, H. 4566, and H. 4694. 

MILIOLINA SEPARANS Brady. 

Miliolina separans Brapy, Quart. Journ. Microse. Sci., XXI, n. s., 1881, 

p. 45. 

An anomalous wild-growing form like Quenqueloculina linnwana 
partly unrolled. Limited to very shallow water of the tropical Pa- 

cific.. Found at Station D. 4174 only. 

MILIOLINA SEMINULUM (Linneus). 

Serpula seminulum Linnazus, Syst. Nat., 12th ed., 1767, p. 1264; 15th 

(Gmelin’s) ed., 1788, p. 8739. 

@Foram. Cuba, 1889, p. 153. 

> Brady, Chal. Rept., LX, p. 174. 
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MILIOLINA SEMINULUM var. DISCIFORMIS Williamson. 

Miliolina seminulum var. disciformis WILLIAMSON, Recent Foram. Gt. 

Britain, 1858, p. 86, pl. vii, figs. 188, 189. 

Resembling the typical form but more complanate and with 

broader, shorter segments, frequently emarginate at their nmbilical 

borders and possessing transverse ridges of growth which are lacking 
in the typical species. Common along the English coast in shell 
sand. Occurs in every latitude and is known from all depths. Geo- 
logically its history dates from the early Eocene. Not very common, 

but present at Stations D. 4017 and H. 4694. 

MILIOLINA TRICARINATA (d’Orbigny). 

Triloculina tricarinata p’ORBIGNY, Ann. Sci. Nat., VII, 1826, p. 290, No. 7, 

modele, No. 94. 

Tricarinate milioline are not at all rare, but this species is more 
widely distributed than its related form J/. trigonula. The carinate 
feature is in J/. tricarinata limited to the peripheral portion, the 
intervening portion being more or less gibbous, but the species is sub- 
ject to great variation and is perhaps easily confused with d/i/iolina 
trigonula. While having an almost unlimited geographical distribu- 
tion the species is also of great bathymetric range and is known from 
a few fathoms down to 2,350 fathoms. As a fossil, it is recorded 
from the early Tertiary. Found at Stations D. 4000, D. 4025, D. 

4174, and H. 4694. 

MILIOLINA TRIGONULA (Lamarck). 

Miliolites trigonula LAMARcK, Ann. du Museum, V, No. 8, 1804, p. 351; 

Anim. sans Vert:, VIL, Nov 2: 1822p) 1612: 

Test regular triloculine, with smooth subspherical or elongate 
chambers and nearly circular end view. Distinguished from J. 

tricarinata by a difference in the roundness or angularity of the 
chambers. Of wide distribution in shoal waters, and more frequent 
in the temperate than in tropical regions. Absent in cold northern 
waters; found chiefly in temperate in-shore sands. Beyond 100 

fathoms the form is said to be replaced by JMiliolina tricarinata. 
Geological history, Tertiary to recent. Found at Stations D. 4000, 

D. 4017, D. 4025, H. 4568, and H. 4696. 
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Subfamily HAUHRININ 2. 

Genus VERTEBRALINA. 

5 VERTEBRALINA INSIGNIS Brady. 

Vertebralina insignis BrRapy, Chal. Rept., UX, 1884, p. 187, pl. xm, figs. 9-11. 

This rare species is known from off the Friendly Islands, 15 
fathoms, in Torres Strait, 155 fathoms, and off the West Indies, 390 
fathoms. Occurs at Station H. 4694 at a depth of 865 fathoms, which 
is its deepest recorded occurrence. 

Subfamily PEHNEROPLIDIN A“. 

Genus CORNUSPIRA. 

CORNUSPIRA FOLIACEA (Philippi). 

Orbis foliaceus PHILIPPI, Enum. Moll. Sicil., [1, 1844, p. 147, pl. xxiv, fig. 26. 

Test planospiral, with thin, flat, rapidly widening whorls, and 
while the surface has no decoration there are frequently curved 
transverse lines of growth as in many of the Gasteropoda. An allied 
form with carinate margin is Cornuspira carinata (Costa). 

Rare in Scandinavian waters and Greenland (Goes), not uncom- 

mon in the Pacific, and ranging from shallow depths down to about 
1,500 fathoms. Professor Brady states that the best specimens come 
from depths between 300 and 600 fathoms. 

Present in the Eocene and later Tertiary. Recognized at Station 

D. 4017 only, but is not common. 

CORNUSPIRA INVOLVENS Reuss. 

Cornuspira involvens Reuss, Sitzungb. Akad. Wiss. Wien, XLVIIT, 1865 

GIS64)F ee 1 ps oo. Der, fir. 2. >} 

Recognized by its rounded tubular whorls, which closely embrace 
each other and yet allow each whorl to be seen on either surface. 

Geological history from Tertiary to recent. Has probably been 
confused with Jurassic and Cretaceous Ammodisci, which it resem- 

bles. Dr. A. Goes records the form in the Arctic and Norwegian 
_waters at depths ranging from 30 to 180 meters. A shallow water 
cosmopolitan species. Observed at Stations D. 4017 and D, 4174. 

Genus PENEROPLIS. 

PENEROPLIS PERTUSUS (Forskal). 

Nautilus pertusus ForsKa, Descr. Anim., 1775, No. 65, p. 125. 

The genus Peneroplis, like Orbiculina, represents great variety of 

form and degree of compression and elongation of chambers without 

altering the segment arrangement or method of growth. For this 

reason and because of the transitional forms, it becomes necessary to 

separate the genus into several distinct types around which must 



roplis is a planospiral, crozier-shaped, imperforate calcareous (por- 
cellaneous) shell, and bilaterally symmetrical. An elaborate treatment 
of the genus is given by Dr. W. B. Carpenter in the Introduction to 
the Study of the Foraminifera (pp. 84-92, pl. vii). The surface of the 
shell is beautifully marked by transverse striz closely set and covering 
the entire surface, as a rule, but there are also occasional pits in the 
shell substance which resemble pores, though the shell is nevertheless 
imperforate. The genus can be well subdivided into the following 
types: . 

A. Peneroplis pertusus (Forskal). Nautiloid moderately com- 
pressed, involute shell with dendritic aperture. . 

B. Peneroplis planatus (Fichtel and Moll). Broad complanate 

forms, striated surface and with a single row of pores on the septal 

face. 
C. Peneroplis arietinus (Batsch). Chambers at first involute, 

later nodosarian and numerous. Aperture a series of pores on the 

compressed anterior margin. 
D. Peneroplis cylindraceus (Lamarck). Test less compressed than 

in P. arietinus and more nearly nodosarian. 
E. Peneroplis lituus (Gmelin). Chambers few, cylindrical, no- 

dosarian, but slightly irregular and of uneven size. 
F. Peneroplis carinatus VOrbigny. Near variety P. pertusus but 

more involute and with sharp periphery and less decorated surface. 
G. Peneroplis levigatus. Warrer. This is the most compressed 

type, somewhat resembling Operculina adunca, and the latter whorls 

embrace nearly two-thirds of the shell. 
I find two types of the above genus, P. pertusus and P. planatus, 

the former occurring it Station 4017, the latter at Station 4694. 

PENEROPLIS PERTUSUS var. PLANATUS (Fichtel and Moll). 

Nautilus planatus FicutTeL and Motu, Test. Microsc., 1808, p. 91, pl. xvI, 

ASS. ed. Goa 

Found only at Station H. 4694 and is rare. The genus is usually 
found at less than 30 fathoms. ‘Tropical and subtropical waters at . 
many localities. Its geological history dates from the lower Tertiary 

(Eocene of Paris Basin, etc.). 

Genus ORBICULINA. 

ORBICULINA ADUNCA (Fichtel and Moll). 

Nautilus orbiculus FicutTreL and Motz, Test. Microsc., 18038, p. 112, pl. XxI. 

A tropical species usually in shoal waters. Its earliest appearance 

is in the early Tertiary. Found at Stations D. 4000 and H. 4694. 
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Genus ORBITOLITES. 

ORBITOLITES COMPLANATA Lamarck. 

Orbitolites complanata LAMARCK, Syst. Anim. sans Vert., 1801, p. 376. 

An inhabitant of shallow tropical waters, occasionally so abun- 
dant that it becomes an important factor in the building of tropical 
coral islands. Occurs rather sparingly at Stations D. 4000, H. 4476, 

and H. 4566. 

ORBITOLITES MARGINALIS (Lamarck). 

Orbulites marginalis LAMARCK, Anim. sans Vert., Il, No. 1, 1816, p. 196. 

Not quite so widely diffused as the species Orbitolites complanata, 

it is extensively found in warmer seas, and it is said by Doctor Car- 
penter to be more abundant where Orbiculina is rare, and the oppo- 
site. It obtained its maximum development in the early Tertiary, 
where specimens of enormous size and abundance are found. Not 
very common, but present at Stations D, 4000, H. 4476, and H. 4694. 

Family ASTRORHIZIDK. 

Subfamily RHABDAMMININ 45. 

Genus RHABDAMNINA. 

RHABDAMMINA DISCRETA Brady. 

Rhabdammina discreta Brapy, Quart. Journ. Microsc. Sci., X XI, n. s., 1881, 

p. 48. 

Occurs only at Station H. 4502. 

Family LITUOLID i. 

Subfamily LITUOLIN 4. 

Genus REOPHAX. 

REOPHAX FUSIFORMIS (Williamson). 

Proteonina fusiformis WILLIAMSON, Recent Foram. Gt. Britain, 1858, p. al 

ONS AL, ates Be 

Considered by Professor Brady to be a starved shallow-water 

variety of Reophax scorpiurius. Found in arctic and cold temperate 

zones and with sporadic occurrence in the Tropics at moderate depths 

down to 1,443 fathoms. Found at Station H. 455». 

REOPHAX NODULOSA Brady. 

Reophaxr nodulosa Brapy, Quart. Journ. Microsc. Sci., XIX, n. s., 1879, 

Dao sepl. Vv, Hes. 7, 3: 

Cosmopolitan in area and bathymetric range. Found at Station 

H. 4585. 
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REOPHAX SCORPIURIUS Montfort. 

Reophax scorpiurius MONtTFoRT, Conchyl. Syst., I, 1808, p. 330, 83d genre. 

This species has a universal distribution and bathymetric range. 
Its geological history goes back to the Oolite. Found at Stations 
H. 4508, H. 4567, and H. 4694, but not very common at any of the 
three. 

Genus HAPLOPHRAGMIUM. 

HAPLOPHRAGMIUM AGGLUTINANS (d’Orbigny). 

Spirolina agglutinans D’ORBIGNY, Foram. Foss. Vien., 1846, p. 187, pl. vu, 

figs. 10-12. 

A cosmopolitan species and with correspondingly wide distribution 
in depth. Obtained only from Station D. 4174. 

HAPLOPHRAGMIUM CANARIENSE (d’Orbigny). 

Nonionina canariensis D’ORBIGNY, Foram. Canaries, 1839, p. 128, pl. II, 

figs. 33, 34, 

Known from all oceans and at all depths. Found as a fossil but 

not earlier than the Pleistocene. Specimens obtained at Stations H. 
4566 and H. 4696 are rather more symmetrical and possess more 
chambers than some of the figured types of the species. The arena- 
ceous test, rounded periphery, depressed umbilici, and complanate 
character of the chambers are sufficient to distinguish this from allied 
forms. 

HAPLOPHRAGMIUM GLOBIGERINIFORME (Parker and Jones). 

Lituola nautiloidea globigeriniformis PARKER and JONES, Phil. Trans., CLV, 

1865, p. 407, pl. xv, figs 46, 47. 

This species is described with some doubt. There are only a few 
specimens, from Station 4585, which appear to belong here. They 
do not possess so many Globigerina-lke segments and these are not 
so distinet, but the growth appears trochoid and the forms are con- 

ditionally placed here. Essentially a deep-water foraminifer of 
universal distribution. 

HAPLOPHRAGMIUM LATIDORSATUM (Bornemann). 

Nonionina latidorsata BORNEMANN, Zeitschr. deutsch. geol. Gesell., VII, 

1855, p. 339, pl. xvi, figs. 4, a, b. 

So abundant in the north deep sea explored by G. O. Sars that it is 
said to constitute one-fifth of the entire weight of the dredged ma- 
terial. While of universal distribution and more abundant in deep 
water, the form is also present in depths of 300 fathoms or less. 
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Known in the European Tertiary. In our dredgings this form, with 
Haplophragmium scitulum, is the most common species of the genus 
and was found at Stations H. 4502, H. 4566, H. 4567, and H. 4696. 

HAPLOPHRAGMIUM NANUM Brady. 

Haplophragmium nanwn Brady, Quart. Journ. Microsc. Sci.. XXII, nm. s. 

1881, p. 50. 

Somewhat similar to 7. canariense, but with the segments more 
distinct and lobulated, and in its inequilateral development only upon 
the upper surface are all the segments visible. Recorded in the Chal- 
lenger report as characteristic of cold northern and southern latitudes 
and at depths of from about 50 to near 2,000 fathoms. Found only 
at Station H. 4694. 

HAPLOPHRAGMIUM SCITULUM Brady. 

Haplophragmium scitulum Brady, Quart. Journ, Microsc. Sei., XXI, n. s., 

1881, p. 50. 

Test closely involute, nautiloid with depressed umbilici, arenaceous 
dark-brown test and rough exterior. Segments numerous, narrow, 

straight, but slightly depressed septa. Forms somewhat resembling 
Cyclammina cancellata occur at Station 4508 and the septal lines are 
not quite so regular as in the type-specimens. This species is closely 

related to H. latidorsatum, which is, however, less symmetrical, and 
has a thicker, coarser test and a more lobulated margin. 

Eleven localities for this species are reported in the Challenger 
records, eight of which were in the North Atlantic, 530 to 1445 
fathoms, one in the South Atlantic, one in the South Pacific, and 

one from very deep water in the North Pacific. Present at Stations 
H. 4430, H. 4508, H. 4585, and H. 4696. Doctor Flint mentions it 

from the west coast of Cuba and the west coast of Patagonia, 93 to 
541 fathoms. 

Genus CRITHIONINA. 

CRITHIONINA PISUM var. HISPIDA Flint. 

Crithionina pisum var. hispida FLINT, Recent Foraminifera, 1899, p. 267, pl. 

VI, fig. -2. 

The genus Crithionina was established recently by A. Goes and 

made to include minute Foraminifera, which are largely constructed 
of sponge spicules and exceedingly fine gray arenaceous matter, and 
with a labyrinthic or cavernous, more or less spherical, chamber. 
This is undivided and the aperture is indistinct and divided. The 
hispid variety is even smaller than Crithionina pisum and is easily 

distinguished by its spinous sponge-spicule surface. There is appar- 

ently no visible aperture. 
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Recorded by Dr. J. M. Flint from Georges Bank, Gulf of Mexico, 
and coast of Oregon, at depths of from 93 to 1,813 fathoms. Found 
at Stations H. 4440 and H. 4502. 

Genus HAPLOSTICHE. 

HAPLOSTICHE SOLDANII (Jones and Parker). 

Lituola soldanii JoNES and ParKER, Quart. Journ. Geol. Soc., XVI, No. 184, 

1860, p. 307. 

Test stoutly built, nodosarian-lke and of arenaceous coarse ma- 
terial. The internal subdivisions of the chambers do not appear on 
the surface. Without sectioning the aperture is the only means of 
distinguishing this species from Clavulina cylindrica, as stated under 
the description of that species. 

This is the only living representative of the genus and is best de- 
veloped in the warm waters of the West Indies at shoal depths. It 
is also found in the Gulf of Mexico, 196 and 210 fathoms (Flint), 

and around many islands of the Pacific. It is variously recorded in 
the European Tertiary. We find it only at Stations D. 4000 and 
H. 4590. 

Subfamily TROCHAMMININ 46. 

Genus TROCHAMMINA. 

TROCHAMMINA LITUIFORMIS Brady. 

Trochammina lituiformis Brapy, Quart. Journ. Microsc. Sci... XIX, n. s., 

1879, p. 59, pl. v, fig. 16. 

Previously recorded at only three stations in the Atlantic Ocean. 
An example of this species present at Station D. 4000. 

TROCHAMMINA PAUCILOCULATA Brady. 

Trochammina pduciloculata BRaApy, Quart. Journ. Microse. Sci., XIX, 

n. s., 1879, p. 58, pl. v, figs. 13, 14. 

Of wide areal distribution, this species is more typically developed 

in deep water, often below 1,000 fathoms. Found at Station H. 
4502, 1,302 fathoms; Station H. 4555, 1,398 fathoms; Station H. 4585, 
689 fathoms, and Station H. 4590, 978 fathoms. 

TROCHAMMINA PROTEUS Karrer. 

Trochammina proteus (part) KARRER, Sitzungsber. Akad. Wiss. Wien, 1866, 

p. 494, pl. 1, fig. 8. 

Four localities furnished specimens of this species in the Chal- 
lenger expedition, at depths varying from 390 to 2,350 fathoms. 
Fossil in the middle Tertiary. Found at Station H. 4566, rare; depth 
572 fathoms, 
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TROCHAMMINA RINGENS Brady. 

Trochammina ringens Brapy, Quart. Journ. Microsc. Sci., XIX, n. s.. 1879, 

Dats) Din V5 ues) 12. a, 0: 

Test nautiloid, biconvex, depressed, and composed of but few cham- 
bers, usually about one-half the number of those present in 7’rocham- 
mina trusilata. It is much more rare than the latter species, is of a 
dark gray or brown color, and there is no punetation of the inner 
surface of the shell. Not before recorded beyond the Atlantic Ocean. 

and said to occur at depths of from 1,675 to 2,750 fathoms. Found 
at Station H. 4590, 978 fathoms, rare. 

Genus WEBBINA. 

WEBBINA CLAVATA Jones and Parker. 

Trochammina irregularis clavata JoNes and PARKER, Quart. Journ. Geol. 

Soc., XVI, 1860, p. 304. 

This adherent species was later described under the genus Web- 

bina. The latter is always adherent on its lower surface without a 
definite body wall inclosing the surface of attachment, while in 
Trochammina the tube is complete and walled on all sides. The spe- 
cies is of wide areal distribution and of almost unlimited bathymetric 
range. Several examples were found at Stations D. 4000, D. 4174, 
H. 4476, H. 4566, H. 4590, and H. 4696. 

Subfamily LORMTUSIIN 4. 

Genus CYCLAMMINA. 

CYCLAMMINA CANCELLATA Brady. 

Cyclammina cancellata Brapy, in Norman, Proc. Roy. Soc. XXV, 1876, 

p. 214. 

The genus Cyclammina, established by Brady in 1876, includes 

the entirely arenaceous, large, compressed, convoluted Foraminifera 
whose walls are finely cancellated. These are often so highly devel- 

oped that the inner portion of the chambers is greatly reduced. Ex- 

ternally the surface is smooth and the aperture either a series of pores 

on the septal face or an arched fissure at the inner margin of the final 

segment. The periphery in (. cancellata is rounded. T have identi- 

fied this species in the New Jersey Miocene but am not aware of its 

further occurrence in the fossil state. In existing oceans it Is of very 

great bathymetric range (75 to 2,900 fathoms) and has a wide geo- 

graphical distribution. It is present at Stations D. 4174 and H. 4508, 

at the latter with Haplophragmium scitulum, which the above some- 

what resembles. 

@ Jones, Parker, and Brady, Monograph, Foram. Crag, 1866, p. 26, 

9 Proe. N. M. vol. xxx1v—08 
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family TEXTULARIID A. 

Subfamily "PHA X’PULARIIN A, 

Genus TEXTULARIA. 

TEXTULARIA AGGLUTINANS d’Orbigny. 

Tertularia agglutinadns DORBIGNY, Foram. Cuba, 1859, p. 136, pl. 1, figs. 

17, 18, 32 to 34. 

A cosmopolitan foraminifer known at all depths and in every 

ocean. An arenaceous type becoming much elongated in the coral 

reefs of the tropics and treated as a variety, 7. agglutinans porrecta, 
in the Challenger report. Found at Stations D, 4000, D. 4017, D. 
4025, and H. 4502. Not abundant. 

TEXTULARIA ASPERA Brady. 

Textularia aspera Bravy, Proc. Roy. Soe. Edin.,- XI, 1882, p. 715. 

This species was established by Brady to include very coarsely 

arenaceous dark colored Vextularte characterized by oblong, com- 
pressed form composed of few segments. Obtained by the Challenger 

from five stations in the North Atlantic, 390 to 530 fathoms; three 

in the South Atiantic, 350 to 1485 fathoms; and two in the South 
Pacific, 175 and 210 fathoms. Found at Station D. 4000, depth 104 
to 213 fathoms. 

TEXTULARIA FOLIUM Parker and Jones. 

Texrtularia folitm PArKeR and Jones, Phil. Trans., CLY, 1865, pp. 370, 420, 

pl. xvi, fig: 29: 

The depths recorded in the Challenger report for this species vary 

from shore sand at Melbourne to 255 fathoms off the Fiji Islands. 

Our specimen comes from Station D. 4017, at a depth of 305 fathoms. 

The species is not known in the fossil state, and its present distribu- 
tion is apparently quite restricted. 

TEXTULARIA GRAMEN d’Orbigny. 

Tertularia gramen DORBIGNY, Foram. Foss. Vien., 1846, p. 248, pl. xv, fis 

4 to 6. 

Distribution cosmopolitan, but occurrence more frequent in shallow 
waters. Fossil in the Cretaceous and later horizons. Not abundant 

at Stations D. 4017, D. 4025, H. 4508, H. 4566, H. 4571, H. 4694, and 
H. 4696. 
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TEXTULARIA QUADRILATERA Schwager. 

Tertularia quadrilatera SCHWAGER, Novara-Exped., Geol. Theil, II, 1886, 

Dp. 200; pl. vil, fig. 1038. 

Test, long, slender, compressed, tapering, generally acuminate and 

quadrilateral. Typical specimens come from ‘Tahiti at 420 fathoms. 

but the form is known also from a small number of localities in the 

South Atlantic and Pacific oceans. This form is rare at Stations 

H. 4430 and H. 4568; depths 1,544 and 1,274 fathoms, respectively. 

TEXTULARIA RUGOSA (Reuss). 

Plecanium rugosum Reuss, Sitzungsber. Akad. Wiss.’ Wien, LIX, 1869, 

p. 453, pl. 1, figs. 3, a, 0b. 

This coral-reef species makes its first appearance in the Oligocene. 
Occurs at Station H. 4568 only. 

TEXTULARIA SAGITTULA Defrance. 

Textularia sagittula DEFRANCE, Dict. Sci. Nat., XXXII, 1824, p. 177, LIII, 

p. 344; Atlas Conch., pl. x1, fig. 5. 

One of the most abundant of all the Zerulariw whether recent or 

fossil, and while chiefly affecting shallow waters of temperate seas 
is known at depths of near 2,700 fahtoms. Not rare at Stations D. 
4025, H. 4430, H. 4694. and H. 4696. 

TEXTULARIA SIPHONIFERA Brady. 

Tertularia siphonifera Brapy, Quart. Journ, Microsc. Sci., XXT, n. s.. 1881, i] J 
ss 

p. do. 

Previously recorded from the Honolulu coral reefs, 40 fathoms, and 
ata few other stations of the Pacific at depths of less than 50 fathoms. 
Station H. 4567, at 1,307 fathoms. 

TEXTULARIA TROCHUS d’Orbigny. 

Textularia trochus D’ORBIGNY, Mem. Soc. Geol. France, IV, 1840, p. 45, pl. 

Iv, figs. 25, 26. 

Distribution, universal. Fossil from the Cretaceous. Occurs only 
at Station D. 4000. 

Genus VERNEUVUILINA. 

VERNEUILINA PROPINQUA Brady. 

Verneuilina propinqua Brapy, Chal, Rept., UX, 1884, p. 387, pl. xivu, figs. 

8-14. 

At five stations where this species was dredged by the Challenger 
in the North Atlantic the depths with but one exception were be- 
tween 1,000 and 2,435 fathoms. Similarly three stations in the 



132 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

Pacific were in depths of 95, 2,050, and 2,900 fathoms respectively. 

The species is therefore a deep-water form. It is not known as a 
fossil. Rare at Station H. 4567, depth 1,307 fathoms. 

VERNEUILINA SPINULOSA Reuss. 

Verneuilina spinulosa Reuss, Denkschr. Akad. Wiss. Wien, I, 1849, p. 347 

pl. xLvu1, figs. 12 a-e. 

This species, known first from the Cretaceous chalk, is best de- 

veloped in tropical and subtropical shallow waters. Its bathymetric 
‘ange, however, is from a few fathoms down to 2,300. Examples of 
this interesting foraminifer were at Stations D. 4017, D. 4025, H. 
4508, H. 4694, and H. 4696. 

Genus BIGENERINA. 

BIGENERINA ARENACEA Bagg, new species. 

Test very large, sometimes measuring nearly an eighth of an inch 
in length, strongly compressed and complanate, built of coarse arena- 
ceous and glauconitic material of a prevailing gray color. 

The segments are at first biserial, later nodosarian. There are four 
or five of these uniserial segments and they comprise about one-half 
the shell in length. The test is symmetrically developed with nearly 
straight even sides obtusely rounded and with the aboral end broadly 
rounded, the entire form resembling in a general way Bigenerina 
pennatula (Batsch), but lacking the angular keeled margin and also 
being somewhat more compressed. The segmentation is regular, 
much more regular than in Bigeneria capreolus (VOrbigny), and in 
the uniserial portion is as symmetrical as in typical Frondicularia 
types. The chambers are narrow and even, separated by broad 

thick shghtly raised septa which are curved or arched upward at the 
center and at the oral end form a wedge-shaped extremity. The 
aperture is a median, oval, and narrow sht. The best specimens of 
this large arenaceous species were from stations between D. 3900 and 
D. 4000. (See Plate V, figs. 4-6.) 

The type is Cat. No. 8196, U.S.N.M., from hydrographic Sta- 
tion 4508, Albatross. JT also recognize the species at Stations D. 4174 
and H, 4566. 

Genus PAVONINA. 

PAVONINA FLABELLIFORMIS d’Orbigny. 

Pavonina flabelliformis pD’ORBIGNY, Ann. Sci. Nat., VII, No. 1, 1826, p. 260, 

pl. x, figs. 10, 11, modéle No. 56. 

Pavonina is an interesting unusual genus represented by a single 
species. The early chambers are small and textularian and later be- 
come uniserial and unfolded, forming a fan-like test.. The aperture 
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is porous. This beautiful form is an inhabitant of rather shallow 
water and has been obtained in the West Indies, Torres Strait, Malay 

Archipelago, Mauritius, Ceylon, Admiralty Islands, Cocos Island, 
coast of Korea, and the Honolulu coral reefs. Found only at Sta- 

tion D. 4174. Not known in the fossil condition. ) 

Genus GAUDRYINA. 

GAUDRYINA FILIFORMIS Berthelin. 

Gaudryina filiformis Berruetin, Mem. Soc. Geol. France, ser. 3, I, No. 5, 

1880, p. 25, pl. 1, fig. S. 

With its limited number of triserial segments and its long textu- 
larian development, the above species might easily be mistaken for 
one of the Textularia. It was dredged by the Challenger at four 
stations at moderate depths and from both Atlantic and Pacific 
oceans. The fossil forms described by Berthelin were from the Gault 
of northern France. Not common at Station H. 4568. 

GAUDRYINA PUPOIDES d’Orbigny. 

Gaudryina pupoides b’OrRBIGNY, Mem, Soc. Geol, France, IV, 1840, p. 44, 

pl. Iv, figs. 22-24. 

This common deep-water variety is a frequent Cretaceous fossil 

and is not rare in some Eocene and later Tertiary deposits. ound 
at Stations H. 4430, H. 4555, H. 4568, and H. 4571. 

GAUDRYINA QUADRANGULARIS Bagg, new species. 

The test is very large, measuring about one-eighth inch in length, 
sharply tapering to a trihedral distal end. The oral extremity is 

quadrangular in outline, resulting from compression upon two sides, 

and this compression does not correspond with any of the triangular 

portion below. The shell substance is unusually coarse and the sur- 

face very rough. The oral end is abruptly truncated and is sunken 

in the center to the straight slit-like aperture somewhat protected 

by a marginal thickening and slightly notched. (See Plate V, fig. 1.) 

The type is Cat. No. 8198, U.S.N.M., Station D. 4000. It is rare. 

Gems Gls AV UsSIN A. 

CLAVULINA ANGULARIS d’Orbigny. 

Clavulina angularis v’OrRBIGNYy, Ann. Sci. Nat., VII, No. 2, 1826, p. 268, 

Die xa fies 7. 

Test long, nodosarian, triangular with arched septal depressions. 

The triserial portion of the test is confined to the lowest portion of 

the shell and does not much enlarge the distal end as in Clavulina 
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parisiensis. Wimited to shore sands and off-shore deposits in both 
Atlantic and Pacific oceans. Known from the lower Tertiary de- 
posits of Europe. Identified in material obtained at Station D, 4017. 

CLAVULINA CYLINDRICA Hantken. 

Clavulina cylindrica HANTKEN, Mittheil. Jahrb. ung. geol. Anstalt, IV, 

STDs Do LO Oley es cs 

With Zaplostiche soldanii, which it resembles, this species is 
found in the coral sands of tropical waters. The two are separable 
by their difference in aperture, Clavulina cylindrica always having a 
valvular opening, while the other is always simple or perforate. 

Abundant in the Clavulina-szaboi strata of Hungary and also from 
the Tertiary of Italy. Rather rare in the South Atlantic, less so in 
the North Atlantic, and variously recorded in shoal waters of the 
South Pacific. Rave in the Glebigerina ooze of Station D, 4000. 

Subfamily BU LIMININ®. 

Genus BULIMINA. 

BULIMINA AFFINIS d’Orbigny. 

Bulimina affinis p’ORBIGNY, Foram. Cuba, 1839, p. 109, pl. 11, figs. 25, 26. 

Equivalent probably to Reuss’s Bulimina ovulum, described in 
Cretaceous deposits and present in the North and South Pacific 
oceans of to-day. It is separated from B. ovata, which it closely re- 
sembles, only by its acute apical aboral extremity. Some specimens 

obtained from Stations D. 4017, D. 4025, and D. 4174. 

D’Orbigny obtained his types from the shore sands of Cuba. Dis- 
tribution much more limited, however, than that of the types of B. 

ovata and B. pupoides, which it resembles. 

BULIMINA ACULEATA d’Orbigny. 

Bulimina aculeata b’OrRBIGNy, Ann. Sci. Nat., VII, No. 7, 1826, p. 269. 

With the smooth upper portion of the test and the lower rough 
spinous portion, the above is one of the peculiar surface ornamenta- 

tion forms found among the Bulimine. The spines often project 
from the edges of the chambers as in B. marginata, but in the former 

they are never lengthened into spines. 
Abundant in the North Atlantic and South Pacific and_ its 

bathymetric range extends from shallow depths down to 2,740 

fathoms. . 

It has been recognized in the glacial clays of Norway. Present 

at Station H. 4567 only. 
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BULIMINA BUCHIANA 4d’Orbigny. 

Bulimina buchiana wOrrmGNyY, Foram. Foss. Vien. Basin, 1846, p. 186, pl. 

XI, figs. 15-18. 

Test triserial, short, strongly built, with well-defined ribs which 

extend to the lower margin of the ultimate chamber. Said to affeet 

moderately deep water; Professor Brady reports it as abundant in 
the North Atlantic, rare in the South Atlantic, and common in the 

South Pacific. Not recorded from the North Pacific. Ranges from 

less than 100 down to over 2,000 fathoms. Occurs at Station H. 

4568, where it is not rare, and at Station H. 4585. 

BULIMINA CONTRARIA (Reuss). 

Rotalina contraria Reuss, Zeitschr. deutsch. geol. Gesell., ITI, 1851, p. 76, 

Dl Ve ss of. 

It is no wonder that this little form has been described under va- 
rious genera 
lina—for it possesses marked similarity of growth to all the above. 

It has, however, been rightly placed among the Bulimine, and its 

aperture alone justifies this as well as its buliminine method of 

growth. 
Most common in shoal waters of the South Pacific, but also known 

in the North Pacifie and the North Atlantic. Present at Stations 

D. 4000, H. 4430, and H. 4555. Described among the fossil Foram- 
inifera of the Oligocene (Septaria clay) of Hermsdorf and the 

Miocene of Kostej, in the Banat. 

such as Ltawophragmium, Pulvinulina, and Cassidu- 

BULIMINA INFLATA Seguenza. 

Bulimina ovata b’OrRBIGNY, Foram. Foss. Vien., 1846, p. 185, pl. x1, figs. 

De lOepls x. he, LO: 

An intermediate type between the costate Bulimina buchiana and 

the spinous B. aculeatu and having a distribution similar to the 

former, but less common. It is widely distributed in the South 

Pacific and is present in waters of from less than 100 to over 2,400 

fathoms. We note this form from four stations, namely, H. 4566, 

H. 4567, H. 4568, and H. 4571. Reported in the Septaria clays of 

Germany and the later Tertiary of Italy. 

BULIMINA OVATA dOrbigny. 

Bulimina ovata pv’ORBIGNY, Foram. Foss. Vien., 1846, p. 185, pl. x1, figs. 

ay kes 

Bulimina ovata, B. affinis, and B. pupoiies belong to one closely 

related group distinguishable by such minor features as length and 

outline of the test, and in the relief of the chambers forming the 
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spire. These forms are widely distributed in existing oceans and 

B. ovata is common in shallow waters of the British coast. It is 

present in waters of the Pacific at depths ranging from a few up to 
580 fathoms. Its geological history begins with the Eocene. Ob- 

tained at Stations D. 4017, D. 4025, H. 4508, and H. 4568. 

BULIMINA PUPOIDES d’Orbigny. 

Bulimina pupoides v’'OrBIGNY, Foram. Foss. Vien., 1846, p, 185, pl. x1, figs. 

2 la 

Similar to above, but with more inflation and separation of seg- 
ments. With its congeners it is frequently described from the 
Tertiary beds of Europe and its present distribution is cosmopolitan. 
Found at Stations D. 4025 and H. 4174. 

BULIMINA WILLIAMSONIANA Brady. 

Bulimina williamsoniana Brapy, Quart. Journ. Microse. Sci., XXI, n. s., 

1881, p. 56. 

The tests of Bulimina williamsoniana is a cylindrical twisted spire 
with strong cost running the entire length of the shell. The anterior 

end is obliquely truncated and the aperture central. Limited to shoal 

South Pacific waters. Found at Station H. 4694 only. 

Genus VIRGULINA. 

VIRGULINA SQUAMOSA 4d’Orbigny. 

Virgulina squamosa p’ORBIGNY, Ann. Sci. Nat., VII, No. 1, 1826, p. 267, 

modele No. 64. 

Not rare in the North Atlantic; found in the South Atlantic more 

rarely; also in the North and South Pacific and in the Red Sea and 
Mediterranean. It is frequently with the related species Virgulina 
subsquamosa. Ranges in depth from 30 to 3,000 fathoms. Found at 
Stations D. 4095, H. 4430, H. 4555, H. 4566, H. 4568, H. 4571, H- 
4585, and H. 4696, and in the Albatross dredging much more abun- 
dantly than Virgulina subsquamosa. 

VIRGULINA SUBSQUAMOSA Egger. 

Virgulina subsquamosa Kacer, Neues Jahrb. fur Miner, 1857. p. 295, pl. 

XII, figs. 19-21. 

While frequently occurring with the preceding, this species is best 
known at depths ranging from 345 to 620 fathoms. Found less com- 

monly than the preceding at Stations D. 4025, H. 4430, H. 4440, 
H. 4555, H. 4566, H. 4568, and H. 4590. 
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VIRGULINA SQUAMOSA STRIATA Bagg, new subspecies. 

Similar to the well-known species Virgulina squamosa, but dis- 
tinctly striated. (See Plate V, fig. 7.) 

Type.—Cat. No. 8202, U.S.N.M., Station D. 4025, depth 275 to 
368 fathoms. 

Genus BOLIVINA. 

BOLIVINA ZENARIENSIS (Costa). 

Brizalina enariensis Costa, Atti dell’ Accad. Pontin., VII, 1856, p. 297, pl. 

XV, figs. 1, a, b. 

This neatly tapering, striate Bolivina, with or without its spinous 

aboral end, is cosmopolitan, and we found it at Stations D. 4174, 
H. 4440, H. 4502, H. 4508, H. 4555, H. 4567, H. 4571, H. 4585, and 
H. 4696. 

Best developed types come from the North Atlantic Ocean at 
depths of a few fathoms down to 1,630 fathoms. Professor Brady 
records the species from off the Philippines at 95 fathoms, off the 
south coast of Japan at 15 fathoms, and the La Plata River, South 
America, at 13 fathoms. It occurs as a fossil in the Tertiary beds of 

the island of Ischia. 

BOLIVINA DILATATA Reuss. 

Bolivina dilatata Reuss, Denkschr. Akad. Wiss. Wien, I, 1849, p. 3S1,. pl. 

MV, ie. AD. 

The test of Bolivina dilatata is broad, depressed, composed of 
numerous long narrow chambers and possessing an acute periphery. 

Prof. H. B. Brady states that the species is confined to the North 
Atlantic, but we find it present, and in some cases abundant, at nearly 

every station studied. These are: D. 4017, D. 4025, D. 4174, H. 4430, 
H. 4502, H. 4508, H. 4555, H. 4568, H. 4571, H. 4694, and H. 4696. 
The average depth is below 400 fathoms. The geological occurrence 

dates from the Cretaceous. 

BOLIVINA HANTKENIANA Brady. 

Bolivina hantkeniana Brapy, Quart. Journ, Microsc, Sci., XXI, n. s., PSST, 

p. 58. 

Test depressed and nearly equally convex on each surface, con- 
sisting of numerous broad inflated segments arranged alternately and 

provided at their margin with a delicate keel. The surface is usually 

faintly striate. Probably limited in distribution to islands of the 

Pacific. Present at Station D. 4017, fine specimens at H. 4440, also 

found at H. 4555 and H. 4585. The depths at which the form is 

recorded vary from 130 to 800 fathoms. Not recorded as a fossil. 
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BOLIVINA KARRERIANA Brady. 

Bolivina karreriana Brapy, Quart. Journ. Microsc. Sci., XXI, n. s., 1881, 

p. 58. a 

This interesting little species is said to be abundant in the waters 
south of Japan, and it is not uncommon in the South Pacific. Found 

only at Station H. 4567, where it was quite rare. 

BOLIVINA LIMBATA Brady. 

Bolivina limbata Brapy, Quart. Journ. Microsc. Sci., X XI, n. s., 1881, p. 57. 

“ The twisted varieties of Bol/vina with nearly even margins and 

limbate sutures, on which this species has been founded, affect the 
comparatively shallow water of tropical seas. They are abundant 
south of the island of Papua, occurring at almost every station in its 
immediate vicinity at which the depth does not exceed 200 fathoms. 
The same forms occur off the Sandwich Islands, 40 fathoms; in 

Hongkong Harbor, 7 fathoms; on the south shores of Japan, 15 

fathoms; off the Fiji Islands, 12 fathoms; on the Australian coral 
reefs, 14 to 17 fathoms: in the shore sands of Madagascar; off 
Ascension Island, 7 fathoms; and off the Cape de Verde Islands, 

11 fathoms.” ¢ 
The Albatross obtained this foraminifer at Station H. 4694 only. 

BOLIVINA NOBILIS Hantken. 

Bolivina nobilis HANTKEN, Mittheil. Jahr. ung. geol. Anstalt., IV, 1875, 

p. 65, pl. xv, figs. 4 a, 0: 

Perhaps confined to the South Pacific and to depths of less than 40 

fathoms. Occurs at Stations H. 4567, FH. 4696. 

BOLIVINA PLICATA d’Orbigny. 

Bolivina plicata p’OrBIcGNy, Foram. Amer. Merid., 1839, p. 62, pl. VIII, 

figs. 4-7. 

Test moderately compressed, with sinuous or, as it were, plicate 
septal lines, rough surface, as if arenaceous, pores not very distinct, 
and shell opaque in transmitted light. Well figured by Goes.” 

Found only at Station H. 4567. 

BOLIVINA PUNCTATA d’Orbigny. 

Bolivina punctata pd’ORBIGNY, Foram. Amer. Merid., 1839, p. 61, pl. v1I1. 

iss. 10512; 

This well-known cosmopolitan form is present at every station 
except H. 4000, H. 4430, H. 4776, H. 4555, H. 4571, H. 4579, and 
H. 4590. In some instances, as at Station D. 4025, it is abundant. 

“Brady, Chal. Rept., LX, p. 419. 

bArctic and Scand. Foram., 1894, p. 51, pl. 1x, figs. 487, 488. 
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BOLIVINA ROBUSTA Brady. 

Bolivina robusta Brapy, Quart. Journ. Microsc. Sci., XXI, n. s., 1881, p. 57. 

Thirteen of the twenty-two localities given in the Challenger ve- 

port, where the above species is found, were in the South Pacific. 

Abundant at some stations and present at D. 4025, TH. 4555, H. 4566, 

H. 4568, H. 4571, and H. 4585. The species is generally confined 
to shallow waters, but in one instance it was obtained at 1.900 fathoms 
in the South Atlantic. 

A. Goes considers this form only a variety of B. dilatata, but I 
believe it should be regarded as a distinct species. 

BOLIVINA SEMI-ALATA Bagg, new species. 

The nearest approach to this Foraminifer of which the writer has 

knowledge is Bolivina hantkeniana. The forms we have, however, 
are extremely narrow and stoutly built, with numerous chambers 
extending to nearly one-half the length of the shell. The ultimate 

chambers are exceedingly broadly expanded and widely keeled, the 

flange extending even over and around the aperture. The lower 
end is acuminate. Two of these types were observed at Station H. 
4555. The shell is large for the genus Bolivina. (See Plate V, fig. 3.) 

Type.—Cat. No. 8197, U.S.N.M., Station H. 4555. 

BOLIVINA TEXTILARIOIDES Reuss. 

Bolivina textilarioides Reuss, Sitzungsber. Akad. Wiss. Wien, XLVI, 1862, 

Deol pl xs Tes 1. 

More important from the fossil standpoint than any Lolivina 

unless perhaps B. punctata, and widely represented in existing’ seas. 
Its bathymetric range is also very extensive, but it is best developed 
on shallow bottoms. It is one of the best known Cretaceous Boli- 
vinas. Found at Stations H. 4017, fine examples at H. 4025, also 

present at H. 4430, H. 4440, H. 4508, H. 4566, H. 4568, H. 4585, 

H. 4694, and H. 4696. 

Subfamily CASSIDULININ 4. 

Genus CASSIDULINA. 

CASSIDULINA CRASSA 4d’Orbigny. 

Cassidulina crassa p’ORBIGNY, Foram. Amer. Merid., 1839, p. 56, pl. VII, 

figs. 18-20. 

Synonymous with Cassidulina oblonga Reuss. Characterized by 

its obtuse periphery, oval outline, and small number of short inflated 
segments, which distinguishes the species from (. laevigata. 

Common over wide areas in the North Atlantic and at depths as 

great as 2,760 fathoms. A long list of localities given by Professor 
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Brady in the Challenger report includes numerous localities in the 
North and South Pacific and the South Atlantic, and the form is 

present in the Mediterranean. Its geological history dates from the 
Miocene. Found by the Albatross at Stations H. 4440 and H. 4694. 

CASSIDULINA SUBGLOBOSA Brady. 

Cassidulina subglobosa Brapy, Quart. Journ, Microse., Sci.. XXI, n. s., 1881, 

p. 60. 

* Test subglobular, somewhat compressed on the two lateral faces, 

inequilateral; segments few, shghtly inflated; alternation irregular. 
Aperture an oblique or nearly erect loop-like slit on the face of the 

projecting terminal segment.” * Essentially a deep-water species, 
the above is known from all the large oceans, but the localities are 
not very numerous. Found at three Adbatross stations, namely, H. 
4430, H. 4571, and H. 4585. 

Genus EHRENBERGINA. 

EHRENBERGINA SERRATA Reuss. 

Bhrenbergina serrata Reuss, Denkschrift, Akad. Wiss. Wien, I, 1849, p. 

Oils Dla xiVilie tT oSsi—Ge- 

The genus Lhrenbergina is closely related to Cassidulina, but dif- 
fers in the arrangement of the biserial chambers and less inrolled 

growth. Cassidulina has the segments both biserial and convolute, 
and resembles a bolivine shell longitudinally folded and then rolled 
in this suture from end to end and possessing a bulimine aperture. 
The typical species of Hhrenbergina are longer than Cassidulina and 

the-margins are frequently serrate or spinous. 
Living representatives of the genus belong to southern oceans, and 

the bathymetric range is from several to over 2,000 fathoms. This 

species is well known from the Miocene. We find it rather abundant 
at several stations—H. 4430, H. 4476 (common), H. 4567, H. 4694, 

and H. 4696. 

family LAGENIDA. 

Subfamily LAGHNIN 4». 

Genus LAGENA. 

LAGENA FAVOSO-PUNCTATA Brady. 

Lagena favoso-punctata Brapy, Quart. Journ. Microsc. Sci., X XI, n. s., 1881, 

Dp: 62: 

Previously reported from the shores of New Guinea. Rare at Sta- 
tions H. 4590 and H. 4694. 

“Brady, Chal. Rept., 1X, p. 480. 
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LAGENA GLOBOSA (Montagu). 

Vermiculum globosum Montragu, Test. Britain, 1803, p. 523. 

This cosmopolitan species of to-day has a long geological record, 

dating possibly from the Carboniferous, but certainly from the 
Oolte. Found only at Station H. 4567. 

LAGENA HISPIDA Reuss. 

Lagena hispida Reuss, Zeitschr. deutsch. Geol. Gesell., X, 1858, p. 434. 

The test of Lagena hispida varies in shape, but always shows a his- 
pid surface, which is its distinguishing characteristic. Like the 
preceding, this species has a long geological history, dating from the 
Lias. In recent waters it is not limited in distribution or depth, but 
it is not abundant wherever found. Present at Station H. 4585. 

LAGENA LAEVIS (Montagu). 

Vermiculum leve Monracu, Test. Britain, 1808, p. 524. 

One of the simplest unornamented unicellular hyaline Foraminif- 
era. On account of its variability in form it has been described 
under many names, a long list of which is given in any complete 
synonymy of the species. It is unquestionably one of the earliest 
Foraminifera known, occurring in Upper Silurian deposits. Its 
distribution and bathymetric range are unlimited at the present time. 

Obtained only at Station H. 4585. 

LAGENA LAGENOIDES (Williamson), 

Entosolenia marginata lagenoides WILLIAMSON, Recent Foram. Gt. Brit- 

AMieel Sosa Dales Ole le tes: 25) 26: 

Test oval elongate, compressed and bordered by a decorated keel 
which surrounds the entire shell. Lagena formosa Schwager has a 
wider similarly striated margin but the distal portion is notched and 
wing-like. Found in comparatively shoal waters in the South Pa- 
cific (38 to 410 fathoms), and of rather wide geographical distribu- 
tion elsewhere and at greater depths. Most frequent in the Atlantic. 
Known in the Miocene of Sicily (Seguenza). Obtained from <A/- 
batross Station H. 4566 only. 

LAGENA MARGINATA (Walker and Boys). 

Serpula marginata WaLKER and Boys, Test. Min., 1784, p. 2, pl. 1. fig. 7. 

The above broadly oval, smooth-shelled Lagena is distinguished 
from other forms by its peripheral margin which is extended into a 
wide keel. Universally known in every ocean and at every depth, 
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its geological history dating from the chalk beds of the Cretaceous. 
Present most commonly of all the Lagena noted at Stations D. 4017, 

D. 4174, H. 4430, and H. 4696. 

LAGENA QUADRATA (Williamson). 

Entosolenia marginata quadrata WILLIAMSON, Recent Foram. Gt. Brit- 

ain, 18585 p. da, plo a, figs: 275 28: 

Present in various localities in both Atlantic and Pacific, but al- 

ways at depths of less than 150 fathoms. Known in the Miocene of 
Italy and the Post-Tertiary of Ireland. Occurs at Albatross Sta- 
tions H. 4440 and H. 4694. 

LAGENA STRIATA (d’Orbigny). 

Oolina striata D’ORBIGNY, Foram. Amer. Merid., 1839, p. 21, pl. v, fig. 12. 

An oval, frequently bottle-shaped Lagena with elongated tubular 
neck and striate surface. Of world-wide distribution the form is 
found equally with Lagena sulcata, which it resembles, but the species 
belongs to shallow waters. It is present in the Septaria clays of 

Germany and in the Miocene elsewhere. Noted at three stations, 
H. 4566, H. 4567, and H. 4694. 

Subfamily NODOSARIIN 2%. 

Genus NODOSARIA. 

NODOSARIA CALOMORPHA Reuss. 

Nodosaria calomorpha Reuss, Denkschr. Akad. Wiss. Wien, XXV, 1865, 

p. 129, pl. 1, figs. 15-19. 

One of the simplest smooth Vodosariw and of only two or three seg- 

ments. North and South Atlantic, South Pacific, and elsewhere in 
off-shore deposits at less than 100 fathoms. Reported, however, at 

depths of over 2,000 fathoms. Fossil in the Septaria clay of North 
Germany. Station H. 4508, rare. 

‘-NODOSARIA COMMUNIS (d’Orbigny). 

Dentalina communis D’ORBIGNY, Mem. Soc. Geol. France, 1V, 1840, p. 13, 

pl. 1, fig. 4. 

Smooth surface, oblique septa, and slender build are the three 
leading characteristics of the species. The synonomy as at present 
understood and published in monographs on Foraminifera is very 
extensive. As a recent Foraminifer it has a universal distribution. 

Its geological history dates from the beginning of the Mesozoic. 
The most common nodosarian in the material examined, and present 
at Stations D. 4000, D. 4025, H. 4430, and H. 4566. The specimens 
obtained are most excellent representatives. | 
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NODOSARIA CONSOBRINA var. EMACIATA Reuss. 

Dentalina emaciata Reuss, Zeitschr. deutsch. Geol. Gesell., IIT, 1851, p. 63, 

pl. 1m, fig. 9. 

Professor Brady records the above variety of the typical V. con- 

sobrina at depths of from 290 to 725 fathoms in the North Atlantic 
and 350 fathoms in the South Atlantic; in the South Pacifie from 129 

to 1,375 fathoms. Found in the Cretaceous chalk and subsequent 

formations. Occurs at Station D. 4000 only. 

NODOSARIA GUTTIFERA (d’Orbigny). 

Dentalina guttifera D’ORBIGNY, Foram. Toss. Vien., 1846, p. 49, pl. wu, figs. 

11-14. 

This species must not be confounded with Nodosaria quttifera 

(Parker and Jones), which is unquestionably to be regarded as 

Nodosaria soluta. Yn the form figured by dOrbigny in the Vienna 
Basin memoir the segments of Nodosaria guttifera are gracefully 
oval, bulbous at base and connected to the next succeeding chamber 
by a very slender neck. In Vodosaria soluta the segments are smooth 
and the distal chamber usually mucronate, but the segments are 
more closely joined and the sutures are not as deeply depressed or 
constricted as in Nodosaria guttifera. Fragments only at Station 

TH. 4566. 

NODOSARIA LEVIGATA (d’Orbigny). 

Glandulina levigata pD’ORBIGNY, Ann. Sci. Nat., VII, 1826, p. 252, pl. x, 

figs. 1-3. 

There appear to be three well-defined types of Vodosariw belong- 

ing to the Glandulina type, best represented by Nodosaria lwvigata 

with its sharp distal and generally mucronate and its relatively large 
development of the ultimate chamber: second, the form Nodosaria 
rotundata, with its more bluntly rounded nonspinous primordial 

margin and slightly greater elongation of the chambers; and third, 
Nodosaria wqualis, with its still greater elongation and wider seg- 

ments.. Some of the specimens we find in the three stations, D. 4025, 
H. 4555, and H. 4696, are not distinctly mucronate but they are decid- 
edly pointed at the distal end and may better be considered as varieties 
of this exceedingly varied species. 

The relationship of the various types belonging to this group are 

well described by Professor Reuss in his paper on Von Schlicht’s 
drawings of Tertiary Foraminifera." The distribution of the species 
is world-wide. ‘Its bathymetric range is generally less than 1,000 

fathoms. 

@ Sitzungsber. Akad. Wiss. Wien, LNII, p. 478. 
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NODOSARIA PAUPERATA (d’Orbigny). 

Dentalina pauperata D’ORBIGNY, Foram. Foss. Vien., 1846, p. 46, pl. 1, figs. 

Bil, soos 

Geographic and bathymetric range unlimited. Fossil from lias 

to Recent. Stations D. 4000 and D. 4025. 

NODOSARIA ROEMERI (Neugeboren). 

Dentalina roemeri NEUGEBOREN, Denkschr. Akad.- Wiss. Wien, XII, 1856, 

p. 82, pl. m1, figs. 13-17. 

Occurs at Station H. 4566 only. More common in the North At- 
lantie at depths of less than 400 fathoms. Fossil from Cretaceous 

(lower) to Recent. 

NODOSARIA SCALARIS (Batsch). 

Nautilus scalaris Batscu, Conchyl. des Seesandes, No. 4, 1791, pl. 11, figs. 

4, a, Db. 

Distribution and range in depth not limited, but the form is more 
frequent in shoal water. A well-known Tertiary fossil. Occurs only 

at Station H. 4566. 

NODOSARIA SOLUTA Reuss. 

Dentalina (Nodosaria) soluta Reuss, Zeitschr. deutsch. Geol. Gesell., IIT, 

Tae. COM ple mi. Mes. 4d: 

Occurs at moderate depths but preferably in shallow waters in 

many localities. It is recorded as a fossil in the Cretaceous. Present 
at Station H. 4964, but notscommon. 

NODOSARIA VERTEBRALIS (Batsch). 

Nautilus vertebralis BatscH, Conchyl. des Seesandes, No. 6, 1791, p. 3, pl. 

Lr, fies! 6) a, 0. 

Distribution mostly confined to the North Atlantic and South 

Pacific at depths of less than 500 fathoms. We have recorded the 

species from the New Jersey Cretaceous. It is, however, more com- 

mon in the Tertiary. Found at Station D. 4000 only. 

Genus LINGULINA. 

LINGULINA CARINATA 4d’Orbigny. 

Lingulina carinata D’ORBIGNY, Ann. Sci. Nat., VII, No. 1, 1826, p. 257, modele 

No. 26. 

The noncostate variety of this species appears to be rare and was 
obtained by the Challenger expedition at only three stations, off Ka 
Islands, 580 fathoms, off the Honolulu coral reefs, 40 fathoms, and 
off Nightingale Island, 100 to 150 fathoms. Reported as a fossil 
from the English Lias. Rare at Station H. 4508. 
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Genus FRONDICULARIA. 

FRONDICULARIA ROBUSTA Brady. 

Frondicularia robusta Brapy, Chal. Rept., UX, p, 523, pl. txvi, figs. 1, 2. 

This is the only species of the genus Frondicularia noted in the 
stations dredged and it is rare at Station 4508. Professor Brady ob- 
served it at only two localities, one near Ki Islands, 129 fathoms, 

the other on the coral reefs of the Hawaiian Islands, 40 fathoms. 

The form is characterized by its robust test, with surface strongly 
costate, but less regularly so than in Vodosariw. 

Genus RHABDOGONIUM. 

RHABDOGONIUM MINUTUM Reuss. 

Rhabdogonium minutum Reuss, Sitzungsber. Akad. Wiss. Wien, LV, 1867, 

p. 84, pl. v, figs. 4, 5. 

The only specimens of this species dredged by the Challenger came 

from off Ki Islands at a depth of 129 fathoms. The form was noted 
‘ather frequently at Stations D. 4000, H. 4480, H. 4508, H. 4555, 
H. 4695, and H. 4696. 

RHABDOGONIUM TRICARINATUM (d’Orbigny). 

Vaginulina tricarinatum D’ORBIGNy, Ann. Sci. Nat., VII, No. 4, 1826, p. 

258, modele, No. 4. 

Rhabdogonium tricarinatum has a wide distribution in the fossil 
world and is frequently recorded in Tertiary strata. A variety of 
this form (acutangulum) is known in the Lower Cretaceous. In liv- 
ing condition the form is met with in the North Atlantic from shoal 
water down to over 1,300 fathoms. It comes also from the Mediter- 

ranean-and the Pacific, and is very abundant in the A/batross dredg- 
ings, being found in all stations except H. 4476, H. 4502, H. 4567, 
H. 4579, and H. 4590. 

Genus VAGINULINA. 

VAGINULINA LEGUMEN (Linneus). 

Nautilus legumen LiNN«uvs, Syst. Nat., 10th ed., 1758, p. 711; 12th ed.. 

1767, p. 1164. 

A cosmopolitan form with universal distribution and at all depths 
found sparingly. Has a long geological history and is known at 
least as early as the Trias. In later formations it becomes more fre- 
quent and I have recorded it from the New Jersey Cretaceous, where 
it is by no means rare. Found at Stations D, 4174 and 4567. 

Eroc, IN. M. yol. xxxiv—08——10 
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Genus @GRUSPE Me ARITAS 

CRISTELLARIA ARTICULATA Reuss. 

Cristellaria articulata Reuss, Sitzungsb. Akad. Wiss. Wien, XLVIII, 

1868, p. 53, pl. v, fig. 62. 

This species was deseribed by Reuss in 1870 under the genus Cris- 
tellaria, aithough he had previously placed it under the genus Robu- 
lina, a Name now in disuse. The shell is stoutly built, thicker and 

with more angular margin than Cristellaria rotulata. ‘There is also 
a smaller number of segments in typical specimens. 

“Wine examples of Cristellaria articulata occur in the dredged 
sands from off Culebra Island, 390 fathoms, and off Nightingale 
Island, Tristan da Cunha, 100 to 150 fathoms. In the latter locality 
the species is very abundant, and what is more remarkable the species 
assume wild-growing forms, such as are represented by figs. 1-4, pl. 
Lx1x.”% Found by the writer in the New Jersey Cretaceous and vari- 
ously recorded in Tertiary deposits. Cvistellaria are not abundant in 
any of the material we have here studied, but there are as many spe- 
cles represented as there are occurrences. We find this species typi- 

cally developed at Station H. 4696. 

CRISTELLARIA CALCAR (Linnzus). 

Nautilus calcar LINNXus, Syst. Nat., 12th ed., No. 272, p. 1162; 1788, Syst. 

Nat., 18th (Gmelin’s) ed., No. 2, p. 3370. 

As now used the species designated as Cristellaria calcar comprises 

those smooth-shelled involute nautiloid types with a spinous periph- 
ery. The spinous and flange-like border is exceedingly variable. 
Of cosmopolitan distribution at moderate depths. Geologically re- 
corded in the Tertiary. Present at Station D. 4000. 

CRISTELLARIA CREPIDULA (Fichtel and Moll). 

Nautilus crepidula Frcu7veEL and MOo.t, Test. Microsc., 1803, p. 107, pl. x1x, 

figs. g-i. 

The above may well serve as the type of complanate elongate-oval 
Cristellarie with segments at first involute and later drawn out and 
separated by straight septa. The periphery is not carinate, although 
thin and round. A shallow water form and more frequent in temper- 
ate than in tropical seas. It has a long geological history and has 
been described by the author from the Cretaceous marl of Vincen- 

town, New Jersey. It is the most common species of the genus in the 
19 bottles of Albatross dredgings. Occurs at Stations D. 4000, 
H. 4430, H. 4508, and H. 4694. 

¢ Brady, Chal. Rept., LX, p. 547. 
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CRISTELLARIA CULTRATA (Montfort). 

Robulus cultratus Montrort, Conchyl. Syst., I, 1808, p. 214, 54 genre. 

Distinguished from Cristellaria rotulata by its carinate border. 
Occurs with the latter less frequently but is usually in somewhat 
deeper water. Cretaceous to Recent. Present at Stations D. 4000, 
H. 4566, and H. 4696. i 

CRISTELLARIA ELEGANTISSIMA (Costa). 

Robulina elegantissima Costa, Pal. Napoli, 2, 1854, p. 198, pl. x1x, fig. 4. 

Compare ref. in Gors, Kongl., Svenska, Vtenskaps Akad. Handl. XXV, 

No. 9, p. .64. 

I think I am right in ascribing to the above species the form de- 
scribed below. ‘The test’ is much compressed and rather strongly 
striate with smooth ultimate chamber slightly prolonged. The out- 
line is quadrangular and the periphery bluntly rounded without keel. 
There are about seven chambers visible in the last convolution, the 
inner ones but faintly visible, the latter clearly marked by the slightly 
depressed septa. The aperture is fissurine, somewhat prolonged but 

not tubular. The shell we find of a grayish-white color and large for 
the genus. In general growth the test strongly resembles Cristellaria 
crepidula, but it is more stoutly built, and there is a difference in the 
method of extension of the chambers forming the last convolution. 
There is a figured form of Cristellaria in Professor Williamson’s 
Monograph on the Recent Forminifera of Great Britain which 
roughly resembles the present form (fig. 55, pl. 11), but the latter is 
provided with a well-defined flange. Present at Station H. 4508 of 
the Albatross. . 

Our one specimen is comparable to the figured specimen of <A. 

Goes.” 

CRISTELLARIA GIBBA d’Orbigny. 

Cristellaria gibba D’ORBIGNY, Foram. Cuba, 1839, p. 63, pl. vir, figs. 20, 21. 

* Sublenticular, equally biconvex, smooth, characterized by the 
somewhat inflated and protuberant final segment, and its contracted 
septal face.” ? . 

Cosmopolitan, but usually at depths of less than 500 fathoms. 
Cretaceous to Recent. Found at Stations D. 4000 and H. 4694, but 

not common. 

@ Arctic and Seand. Recent Foram., p. 64, pl. x1, fig. 642 0b. 

b lint, Recent Foram., p. 317. 
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CRISTELLARIA ORBICULARIS (d’Orbigny). 

Robulina orbicularis »’OrRBIGNY, Ann. Sci. Nat., VII, 1826, p. 288, pl. xv, 

figs. 8, 9. 

Differs from Cristellaria vortex in its flange, or keeled border. 
West Indies, 450 fathoms, numerous localities in the South Pacific, 
and fossils in the Sub-Apennine of Italy and the Vienna Basin 

Miocene. Rare at Station H. 4508. 

CRISTELLARIA ROTULATA (Lamarck). 

Lenticulites rotulata LAMARCK, Annales du Mus., V, 1804, no. 3, p. 188; 

Tab. Encycl. et Method, pl. ccccLxvi, fig. 5. 

This species is the type of the group and is probably the most 
generally distributed and at greater variety of depths than any form 

of the genus. Its geological history is also long and dates from the 
Upper Trias of Derbyshire, England. Not uncommon at Station 
D. 4000 and present at H. 4430. 

CRISTELLARIA VORTEX (Fichtel and Moll). 

Nautilus vortex FicutTrL and Mor.i, Test. Microsc., 1803, p. 33, pl. m1, figs. 

d-i. 

Chambers very long and narrow and separated by exceedingly 

curved septa, which sweep backwards a long portion of the shell. 
Test moderately vaulted and umbonate. Mentioned by Brady from 
four stations in the South Pacific, 125 to 420 fathoms, and off Ber- 
muda, in North Atlantic, 435 fathoms. Parker and Jones record the 
species in the Mediterranean, 90 to 360 fathoms. Flint mentions it 
from the Caribbean. Observed only at Station H. 4508. It is known 
as a Tertiary fossil. 

‘ 
Subfamily POLY MORPHININ A. 

Genus POLYMORPHINA. 

POLYMORPHINA AMYGDALOIDES Reuss. 

Polymorphina amygdaloides Rruss, Sitzungsber. Akad. Wiss. Wien, XVIII, 

1855, p. 250, pl. vu, fig. 84. 

A depressed variety of the more common species Polymorphina 
lactea. Occurs rarely at Stations D. 4017, D. 4174, and H. 4567. 

POLYMORPHINA ANGUSTA (Egger). 

Globulina angusta Keerr, Neues Jahrb. fur Miner., 1857, p. 290, pl. x11, 

figs. 18-15. 

We find what appears to be a variety of the above species at Station 
4017. The form is of wide distribution, and while known in shallow 

dredgings is usually found at considerable depths. Fossil in the 
Bavarian Miocene. 
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POLYMORPHINA COMMUNIS (d’Orbigny). 

Guttulinad communis D’ORBIGNY, Ann, Sci, Nat., VII, 1826, p. 266, pl. x1, 
figs. 1-4, modele No. 62. 

Occurs at Station 4585 only of the Albatross cruise, but is of uni- 
versal distribution, with almost unlimited bathymetrical range, and 
is fossil in the early Mesozoic (Lower Lias), becoming more com- 
inon in Cretaceous strata and succeeding formations. 

POLYMORPHINA COMPRESSA d’Orbigny. 

Polymorphina compressa DORBIGNY, Foran. Foss. Vien., 1846, p. 233, pl. 

xu, figs. 32-384. 

Cosmopolitan. Fossil in the English Lias. Stations D. 4017, HL. 
4430, and H. 4694 but not common. 

POLYMORPHINA GIBBA (d’Orbigny). 

Globulina gibba v’OrBigNy, Ann. Sci. Nat., VII, No. 20, 1826, p. 266, 

modele No. 63. 

Test almost globular with three chambers visible on one of the 
surfaces and flush suture nes. Occurring first in the Oolite, this 
form is known in many succeeding formations and has a wide dis- 
tribution in existing oceans. Found at Station H. 4430 only, and rare. 

POLYMORPHINA LACTEA (Walker and Jacob). 

Serpula lactea WALKER and Jacop (according to Kanmacher), Adam’s 

Hssays, 1798, 2d ed., p. 634, pl. xxv, fig. 4. 

One of the most widely known forms of the genus in both fossil 
and living condition and occurring as early as the Jurassic. Found 
at Station H. 4579. 

POLYMORPHINA OBLONGA d’Orbigny. 

Polymorphina oblonga v’ORBIGNY, Foram. Toss. Vien., 1846, p. 252, pl. 

x11, figs. 29-31. 

More restricted in its distribution than Polymorphina lactea and 
generally at depths of less than 500 fathoms. Found at Station H. 

4694 only. 

POLYMORPHINA REGINA Brady, Parker, and Jones. 

Polymorphina regina Brapy, PARKER, and JONES, Trans. Linn. Soe. [on 

don; Xx VI, 1870; p. 241, pl. xt, figs. 32, a, 0. 

This is one of the few Polymorphine with surface ornamentation. 
The coste are regular and equidistant. The original specimens were 

from Storm Bay, Tasmania. The other localities are in shallow 
water in the tropics. A less regular costate form occurs in the Cre- 
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taceous, and has been described under the name Polymorphina semé- 
costata Marsson. P. regina was found at Station H. 4694, but was 
rare. 

Genus UVIGERINA. 

UVIGERINA ANGULOSA Williamson. 

Uvigerina angulosa WILLIAMSON, Recent Foram. Gt. Britain, 1858, p. 67, 

pl. v, fig. 140. 

This small foraminifer we find quite abundantly at many stations. 
It is reported to be very widely distributed and at depths from 50 to 
1,630 fathoms. Found at Stations D. 4000, D. 4017, D. 4174, H. 4440, 

H. 4502, H. 4508, H. 4567, H. 4568, H. 4571, and H. 4694. 

UVIGERINA ASPERULA Czjzek. 

Uvigerina asperula CzjzeEK, Haidinger’s Nat. Abhandl., II, 1847, p. 146, pl. 

aude sieast alee Alay 

Rather widely distributed in nearly all oceans and at depths vary- 
ing from a few fathoms down to over 2,000. Known as a fossil in 

the Baden Miocene. A very abundant form in nearly every A/ba- 
tross station, and absent at Stations D. 4000, D. 4017, D. 4174, H. 

4476, H. 4579, and H. 4696 only. 

UVIGERINA ASPERULA var. AMPULLACEA Brady. 

Uvigerina asperula var, ampullacea Brapy, Chal. Rept., IX, 1884, p. 579, pl. 

LXXV, figs. 10, 11. 

The average depth for this species is not far from 500 fathoms. 
Not so common as the preceding, but rather abundant in many 
localities. Found at Stations D. 4174, H. 4440, H. 4508, H. 4555, 

H. 4566, H. 4567, H. 4568, H. 4571, and H. 4694. 

UVIGERINA ASPERULA var. AUBERIANA d’Orbigny. 

Uvigerina auberiana D’ORBIGNY, Foram. Cuba, 1839, p. 110, pl. 1, figs. 23, 24. 

Less abundant than the typical species, the Challenger specimens 
were obtained at depths of 580 fathoms, Ki Islands; 610 fathoms, off 
Kandava; and 630 fathoms, Rockhall Bank, and from shore sands 

of the West Indies. The variety is not rare at several stations of 
the Albatross, but is not quite so well represented as the variety am- 
pullacea and still less than Uvigerina asperula. Tt occurs at Stations 

D. 4174, H. 4508, H. 4566, H. 4567, H. 4568, and H. 4571. 

UVIGERINA CANARIENSIS d’Orbigny. 

Uvigerina canariensis D’ORBIGNY, Foram. Canaries, 1839, p. 138, pl. 1, figs, 
») 25-27. 

The distribution of this species is somewhat peculiar. It is known 
from very shoal waters as well as from depths of nearly 2,000 
fathoms. Found at Stations D. 4000, D. 4025, and H. 4571. 
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UVIGERINA CANARIENSIS var. STRIATA Bagg, new subspecies. 

Notwithstanding that Professor Brady has mentioned the fact that 
‘some forms of Uvigerinu canariensis are very weakly striated in their 

lower portion and that such forms are synonymous with COrbieny’s 
Uvigerina urnula, 1 find at Station 4566 a form which has definite 

striations extending in groups clear and well-defined, though not 

closely set down, and over the last chamber as well as over the earlier 
segments as in Uvigerina pygmea. The inflation of the segments is 

marked and the septa are depressed. This form seems to be suf- 

ficiently marked to be considered distinct, although Professor Brady 
has treated such specimens as varieties only of the more widespread 
type, Uvigerina canariensis. (See Plate V, fig. 2.) 

Type.—Cat. No. 8201, U.S.N.M. 

UVIGERINA INTERRUPTA Brady. 

Uvigerina interrupta Brapy, Quart. Journ. Microsc. Sci., XIX, n. s., 1879, 

p. 60, pl. vii, figs. 17-18. 

The original specimens of this species came from a few localities 
in the South Pacific, at depths varying from 87 down to 1,375 

fathoms. Present but not very common at Stations H. 4430, H. 4440, 

and H. 4508. 
UVIGERINA PYGMZA d’Orbigny. 

Uvigerina pygmea pD’OrRBIGNy, Ann. Sci. Nat., VII, 1826, p. 269, pl. x11, figs, 

8, 9, modele No. 67. 

This is a widely distributed form both recent and in the Tertiary 
fossil beds, and its bathymetric range in existing oceans appears to 
be practically unlimited. It is not at all common in the A/batross 
material, but we find examples at Stations H. 4502, H. 4508, H. 4571, 

H. 4694, and H. 4696. 

UVIGERINA TENUISTRIATA Reuss. 

Uvigerina tenuistriata Reuss, Sitzungsber. Akad. Wiss. Wien, LXII, 1870, 

p. 485.—Von Scuuicut, Foram. Pietzpuhl, 1870, pl. xxi, figs. 34-36. 

Reported from off the Philippines in 95 fathoms, off Heard Island, 

75 fathoms, and off Raine Island, 155 fathoms; also off coast of 

Patagonia, 140 fathoms. Not common at Stations D. 4017, H. 4476, 

H. 4585, and H. 4696. ; 

Genus SAGRAINA (SAGRINA). 

SAGRAINA COLUMELLARIS Brady. 

Sagraina columellaris Brapy, Quart. Journ. Microsc. Sci., XXII, n. s., 1881, 

p. 64. 

The name of this genus is by some authors spelled Sagraina after 

Reuss, although Sagrina appears to be also in use. This handsome 



152 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXIV. 

species is larger than Sagraina dimorpha, the segments are smooth 
with the sutures flush, and the walls are not prominently perforated. 
It has been recorded at a limited number of localities in the Atlantic 
and Pacific in both shallow and deep waters. Rather common at 
Stations D. 4000, D. 4017, D. 4025, H. 4430, H. 4508, H. 4585, and 

H. 4694. 
SAGRAINA DIMORPHA Parker and Jones. 

Uvigerina (Sagraina) dimorpha Parker and JoNes, Phil. Trans., CLV, 1865, 

p. 420, pl. xviii, fig. 18. 

A cosmopolitan species at moderate depths and more abundant than 
other species of the genus. Occurs at stations H. 4440, H. 4566, and 

H. 4694. 
SAGRAINA IRREGULARIS Bagg, new species. 

Test elongate with irregularly set stout segments separated by septa 

which are but little depressed, giving a nodosarian aspect to the shell. 

The distal end is narrowly rounded without being acuminate, the 

anterior abruptly truncated with an invaginated siphonal tube at the - 
end of which is the circular flaring aperture. This peculiar inset 

effect of the apertural tube, together with the irregularly set cham- 
bers, affords a ready means of separation of the form from Sagraina 
striata Schwager, which the species somewhat resembles. The stria- 
tions of the surface are sinuous, delicate and fairly persistent, but they 
branch in some places. The texture of the shell is fine semitrans- 
lucent hyaline calcareous matter and the tests are rather large and 
well built for the genus. Found in material from Stations D. 4025 
and H. 4571 and common at the former station. (See Plate V, figs. 
8-10.) | 

Type.—Cat. No. 8200, U.S.N.M., Station 4025. 

‘amily GLOBIGERINID A. 

Genus GLO BIG Ee RLNA: 

GLOBIGERINA ZQUILATERALIS Brady. 

Globigerina aquilateralis Brapy, Quart. Journ. Microse. Sci., XIX, n. s., 

ISAS 106 § (ale 

This symmetrically but loosely built Globigerina is one of the most 

abundant forms in all the material dredged in the 19 stations we 
examined. The forms are large and beautiful and in various stages 
of growth. This is less common perhaps than Globigerina bulloides, 
but is of larger size. Not likely to be confused with G. cretacea. 
which is more involute, trochoid in its growth, and less common. 
Present in surface waters only of both the North and South Pacific; 
in bottom material also in the South Atlantic. Geological range, 
Cretaceous (?) to Recent. Abundant at every station except H. 4579, 

where it is apparently absent. 
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GLOBIGERINA BULLOIDES d’Orbigny. 

Globigerina bulloides D’ORBIGNY, Ann. Sci. Nat., VII, 1826, No. 1, p. 277, 

modele No. 17 and (young) No. 76. 

The most abundant form in Recent oceans at all latitudes and at 
all depths, constituting the bulk of Globigerina oozes. A very com- 

mon fossil from the Cretaceous through the Tertiary. Abundant 
at every locality of the 19 stations here described. 

GLOBIGERINA BULLOIDES var. TRILOBA Reuss. 

Globigerina triloba Reuss, Denkschrift. Akad. Wiss. Wien, I, 1849, p. 3874, 

pl. xiv, figs. 11 a-e. 

Regarded as only an unimportant variety of G. bulloides, always 
associated with the latter, but less common. This form was found 

at six stations only—D. 4174, H. 4502, H. 4508, H. 4566, H. 4567, and 

H. 4568—although it is probably present in others where Globige- 

vinae are abundant. 

GLOBIGERINA CONGLOBATA Brady. 

Globigerina conglobata Brady, Quart. Journ. Micr. Sci., NUN, n.s., 1ST9, p. T2. 

Equally abundant, with other Globigerina types, in every dredg- 

ing except D. 4000, H. 4440, H. 4508, and H. 4579. 
Common in surface collections in the great oceans, but most fre- 

quent in warmer latitudes and in the Tropics. Professor Brady 
in the Challenger report limits it to latitude 40° north and 35° south 
in the Atlantic, and a still more restricted area in the Pacific. Not 

recorded in the fossil world. 

GLOBIGERINA CRETACEA d’Orbigny. 

Globigerina cretacea bd’'ORBIGNY, Mém. Soc. Géol. France, TV, 1840, p. 54, pl. 

I, figs. 12-14. 

There can be no doubt but that this widely distributed Cretaceous 
foraminifer is still living in existing seas. The test closely resembles 
G. dubia Egger, but is more complanate. Abundant in Cretaceous 
chalk beds of both Europe and America. Present in the Carribean 

Sea at 500 meters (Goes).¢ Observed at Stations H. 4502, H. 4566, 

and H. 4567, but not very abundant. 

GLOBIGERINA DIGITATA Brady. 

Globigerina digitata Brapy, Quart. Journ. Micr. Sci., XTX, n. s., 1879, p. ies 

The great elongation of one, two, or even three final chambers into 

digit-like tubes from a small closely set body whorl are the remark- 

@ Alex. Goés. Ret. Rhizop. carib. sea, Kongl. Svenska Yetenskaps—Akad. 

Handlinger, XIX, p. 4, pl. vi, figs. 204-206. 
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able characteristics of this Globigerina. Professor Brady does not 
mention it as a pelagic organism and believes its distribution to be 
very limited. Found rather frequently at some stations and present 
at H. 4174, H. 4440, 4585, H. 4566, H. 4571, H. 4585, H. 4590, and Hi 

4694. 
GLOBIGERINA DUBIA Egger. 

Globigerina dubia Hacer, Neues Jahrbuch fiir Min., 1857 

figs. 7-9. 

7 De ZSLy plseaexe 

“The Globigerina dubia of Egger can only be accepted as a va- 

rietal modification of Globigerina bulloides, representing perhaps 
the best development of the typical characters. The test attains 

somewhat larger dimensions, is stout and compactly built, distinctly 
rotaline in general conformation, and with a well-marked umbilical 
‘avity. It has frequently as many as fourteen or fifteen segments. 

Pelagic specimens of this variety have been taken in the South 

Atlantic and in the North and South Pacific; and in bottom ooze 

it has been found also in the North Atlantic. Its northern limit 
appears to be about latitude 56’” north, a little to the south of the 

Rockhall Bank; whilst in the opposite hemisphere it reaches as far 
as about latitude 46° south in the Southern Ocean.” « Doctor Egger’s 
fossils were from the Miocene of Bavaria. Obtained at Stations 
D. 4174. H. 4430, H. 4502, H. 4508, H. 4555, H. 4566, H. 4568, and 

H. 4571. 
GLOBIGERINA HELICINA d’Orbigny. 

Globigerina helicina p’ORBIGNY, Ann. Sci. Nat., VII, 1826, No. 5, p. 277: 

Reported to be rare in both the North and South Atlantic and the 
South Pacific. Known as a fossil in the Italian Tertiary. Rare and 

found only at Station H. 4696. 

GLOBIGERINA RUBRA d’Orbigny. 

Globigerina rubra pD’ORBIGNY, Foram. Cuba, 1839, p. 94, pl. Iv, figs. 12-14. 

Most abundant in Tropical oceans. Rather less common in our ma- 
terial than other Globigerinw and found at all stations save D. 4000, 

H. 4440, H. 4508. H. 4555; H. 4571, and H..4590. 

GLOBIGERINA SACCULIFERA Brady. 

Globigerina sacculifera Brapy, Geol. Mag., Dec. 11, LV, 1877, p. 535. 

Next to Globigerina bulloides this is the most abundant species of 
the genus Globigerina in our material, and we find it very plentiful 
and present in every station except H. 4585. Its range is similar to 

that of G. conglobata. 

4 Brady, Chal. Rept., LX, pp. 595-596. 
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Genus ORBULINA. 

ORBULINA UNIVERSA d’Orbigny. 

Orbulina wniversa D’'ORBIGNY, Foram. Cuba, 1839, p. 3, pl. 1, fig. 1. 

One of the most wide-spread Foraminifera in existing oceans and 
of unlimited bathymetric range. Fossil in the Lias and later forma- 
tions. Abundant in every A/batross station examined. 

Genus PULLENIA. 

PULLENIA OBLIQUILOCULATA Parker and Jones. 

Pullenia obliquiloculata PARKER and JONES (Introd. Foram, 1862, ». 183); 

Phil. Trans., CLV, 1865, pp. 368, 421, pl. xrx, fig. 4. 

Unknown in the fossil state, and the only representative of the 
genus living at the surface in mid-ocean. Occurs rather abundantly 
at Stations D. 4000, H. 4430, H. 4502, H. 4508, H. 4555, H. 4566, H. 

4567, H. 4585, H. 4694, and H. 4696. 

PULLENIA SPHROIDES (d’Orbigny). 

Nonionina spheroides D’ORBIGNY, Ann. Sci. Nat., VII, No. 1, 1826, p. 293, 

modele No. 48. ‘ 

Quite common at Stations H. 4502, H. 4508, H. 4555, H. 4566, H. 

4567, H. 4568, and H. 4585. A cosmopolitan species dating back to 

the Cretaceous. 

Genus SPHA{ROIDINA. 

SPHAROIDINA BULLOIDES d’Orbigny. 

Spheroidina bulloides v’ORBIgNy, Ann. Sci. Nat., VII, No. 1, 1826, p. 267, 

modele No. 65. 

Of very wide geographical and bathymetrical distribution. Fossil 

in the European chee Occurs at Stations D. 4174, A. 4555, H. 4566, 
and H. 4567. 

SPHZZROIDINA DEHISCENS Parker and Jones. 

Spheroidina dehiscens Parker and JoNes, Phil. Trans., CLV, 1865, p. 869, 

DieexkEx, feS) 5: a; 0: 

Common in tropical waters and recorded in the Pliocene deposits 

of Kar Nicobar. Much more abundant in our dredgings than S. 
bulloides. Not rare and found at Stations D. 4017, H. 4480, H. 4555, 
H. 4566, H. 4567, H. 4571, H. 4585, and H. 4590. 
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Genus CANDEINA. 

CANDEINA NITIDA d’Orbigny. 

Candeina nitida D’ORBIGNY, Foram. Cuba, 1839, p. 111, pl. 01, figs. 27, 28. 

Test trochoid with globose segments, along the junction of which 

are a series of pores which cover in a regular manner the entire 
sutural depressions. Shell white and shining and resembling GJo- 
bigerina, but the pores so minute that they can not be seen except 
under very high power; the shell in this respect resembling Spharoi- 
dina. The genus is represented by only this one species, and it is 
present both in surface and bottom material, with the thinner shell 
cover in the surface specimens. 

Reported not rare in dredgings from Funafuti, i the South 
Pacific, at depths of 50 to 200 fathoms. Abundant along with Glo- 
bigerinw in every ooze we have studied, except at Stations D. 4017 
and H. 4579. Not known in the fossil condition, 

‘amily ROTALIID A. 

Subfamily ROTALIJIIN AX. 

Genus CYMBALOPORA. 

CYMBALOPORA POEYI (d’Orbigny). 

Rosalina poeyi p’ORBIGNY, Foram. Cuba, 18389, p. 100, pl. 111, figs. 18-20. 

This peculiar rotaliform genus has its most typical representation 
in the above species. It is known in two distinct types, one high and 
vaulted form the other strongly depressed. The first we observe fre- 
quently in several of our dredgings, particularly at Station 4025. 
The species is common in tropical coral sands. Found at Stations 
D. 4000, D. 4017, D. 4025, H. 4476, and H. 4696. Not known in the 
fossil state. 

DISCORBINA OBTUSA (d’Orbigny). 

Rosalina obtusa D’ORBIGNy, Foram. Foss. Vien., 1846, p. 179, pl. x1, figs. 4-6. 

Test plano-convex, with superior surface, but little elevated. Su- 
tures depressed, slightly curved on the superior surface and the mar- 

gin somewhat lobulated. The inferior surface shows but few cham- 

bers, with straight depressed septa reaching to the umbilicus. The 
striate aspect of this lower surface is not constant. 

Recorded and figured by Goes from material collected near Spitz- 
bergen at a depth of 40 meters. Parker and Jones record it as plenti- 
ful off the Hunde Islands, Davis Straits, 28 to 70 fathoms. Pro- 
fessor Brady reports it from off Ascension Islands, 420 fathoms. 
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D’Orbigny described it from the Vienna Basin Miocene at Nuss- 
dorf. Discorbine are uncommon in the material we examined, and 

this species was present only at Station H. 4568. 

DISCORBINA TURBO (d’Orbigny). 

Rotalia (Trochulina) turbo p’ORBIGNy, Ann. Sci. Nat., VII, No. 29, 1826, p. 

274, modele No. 73 ». 

Cretaceous to Recent. Shoal waters, tropical oceans. Rare at Sta- 
tion H, 4694. 

DISCORBINA VILARDEBOANA (d’Orbigny). 

Rosalina vilardeboana b’OrBIGNY, Foram. Amer. Merid., 1839, p. 44, pl. vi, 

figs. 138-15. 

Recent only. Universal distribution in existing oceans. Limited 
to shallow waters. Not uncommon at Stations H. 4440 and H. 4568. 

Genus TRUNCATULINA. 

TRUNCATULINA AKNERIANA (d’Orbigny). 

Rotalina akneriana bD’OrRBIGNY, Foram, Foss. Vien., 1846, p. 156, pl. vir, figs. 

13-15. 

Present at Station H. 4590 only. 

TRUNCATULINA CULTER (Parker and Jones). 

Planorbulina culter PARKER and JONES, Phil. Trans., CLV, 1865, p. 421, pl. 

MK MeSenle a, 0. 

The original specimens of this species were from a depth of 1,080 
fathoms in the tropical Atlantic. Found at Stations H. 4502 and H. 
4567 of the Albatross. 

TRUNCATULINA DUTEMPLEI (d’Orbigny). 

Rotalina dutemplei vD’OrBIGNY, Foram. Foss. Vien., 1846, p. 157, pl. v4407, 

figs. 19-21. 

This foraminifer 1s apparently not uncommon in the middle Euro- 
pean Tertiary, but is rare and at depths of over 1,000 fathoms in ex- 

isting oceans. Station H. 4571, 384 fathoms, not common. 

TRUNCATULINA HAIDINGERII (d’Orbigny). 

Rotalina haidingerii D’ORBIGNY, Foram. Foss. Vien., 1846, p. 154, pl. vil, figs. 

OF 

Not common in existing oceans, but known in nontypical specimens 
at depths of from 90 to 1,776 fathoms chiefly in the South Pacific. 
Found in the Upper Cretaceous and best developed in the Tertiary 
formation. Occurs sparingly at Station H. 4508. 



158 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

TRUNCATULINA LOBATULA (Walker and Jacob). 

Nautilus lobatulus WALKER and JAcos, Adam’s Essays, Kanmacher’s ed., 

1798, p. 642, pl. xiv, fig. 36. 

One of the most widely diffused Rotaline types known and occur- 
ring frequently in all formations where Foraminifera are present 
from the Carboniferous to Recent. Found at all stations except H. 
4430, H. 4502, H. 4555, H. 4566, H. 4579, H. 4585, and H. 4590. 

TRUNCATULINA MUNDULA Brady, Parker, and Jones. 

Truncatulinag mundiula BRADy, PARKER, and JONES, Trans. Zool. Soc. London, 

MIT, Pt. & L888; p. 228s ple xuy, neo. 

The authors state that this form, common at 250 fathoms off the 

Abrohlos Bank, South America, is intermediate between 7’runcatu- 

lina haidingerii and Truncatulina ungeriana. Yt is more compressed 

than the former, with about double as many chambers in each con- 

volution, and they consider Pulvinulina harsteni its nearest isomorph. 
Specimens agreeing closely with the description and figure of this 
species we find at Station D. 4000, depth 104 to 213 fathoms. 

TRUNCATULINA PRACINCTA (Karrer). 

Rotalia precincta IWARRER, Sitzungsber. Akad. Wiss. Wien, LVITI, 1868,, p. 

189) pl we, es 7. 

Of this coral reef species no typical representatives occur im the 

Albatross collections, but what perhaps is a variety of the form 

oceurs rarely at Station H. 4476. . 

TRUNCATULINA PYGMAA Hantken. 

Truncatulinag pyguea HANTKEN, Mittheil. Jahrb. ung. Geol. Anstalt, IV, 

UST Os fo; Die. xs ogee 

This is a very deep-water species, being found at depths of 1,570 
0 3.125 fathoms. Represented at Station H. 4502, 1,342 fathoms. to 3,125 fatl R ted at Station H. 4502, 1,342 fatl 

TRUNCATULINA REFULGENS (Montfort). 

Cibicides refulgenus MoNntTrKortT, Conchl. System., I, 1808, p. 122, 31 genre. 

Truncatulina refulgens occurs at depths ranging from about 50 to 
2,500 fathoms and is typically represented in the temperate-zonal 
waters outside the Tropics. Found rather unfrequently at Stations 
D. 4000, D. 4174, H. 4430, H. 4476, H. 4566, and H. 4696. It is a well- 
known fossil from the Cretaceous and later formations. 
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TRUNCATULINA WUELLERSTORFI (Schwager). 

Anomalina wuellerstorfi ScuwacEr, Novara HWxped., Geol. Theil, II, 1866, 

p. 258, pl. vit, figs. 105, 107. 

This species is very abundant in nearly all of the Albatross mate- 
rial examined and is wanting only at Stations D. 4000, D. 4476, H. 
4555, H. 4566, and H. 4579. Its earliest appearance dates back to the 
Cretaceous. 

Genus ANOMALINA. 

ANOMALINA AMMONOIDES (Reuss). 

Rosalina anmonoides Reuss, Verstein. bohm. Kreid., Pt. 1, 1845, p. 86, pl. 

Xl, fig. 60; pl. viii, fig. 5: Wo 

Easily recognized by its depressed involute nautiloid form with 
rounded margin and median aperture. The species is, however, 

liable to considerable minor varieties. Ht is chiefly found in the 
South Pacific, and in waters of moderate depths. As a fossil it is 
well known in the Cretaceous of both this country and Europe. It 
is not abundant in the material studied but occurs at Stations D. 
4000, D. 4025, D. 4174, H. 4480, H. 4440, H. 4476, H. 4508, H. 4566, 

H. 4567, H. 4579, and H. 4694, and is rather common at D. 4025. 

ANOMALINA ARIMINENSIS (d’Orbigny). 

Planulina ariminensis D’ORBIGNY, Ann. Sci. Nat., VII, 1826, p. 280, pl. v, 

figs. 1-8 bis, modele No. 49. 

Differs from A. ammonoides in the greater compression of the 
test and the more squarely built periphery, together with a stronger 

limbation of the sutures. 
Widely found in the North Atlantic, at moderate depths; rare in 

the South Atlantic, and also the South Pacific; abundant in the Med- 

iterranean. Found also at the Abrohlos Bank from 47 to 940 fathoms, 

and in Hongkong Harbor. In the fossil state it is known from 
the Cretaceous, and has been found in the Tertiary and later deposits 
in many localities. Rather rare at Stations H. 4480 and H. 4567. 

ANOMALINA CORONATA Parker and Jones. 

Anomalina coronata PARKER and JoNres, Ann. Mag. Nat. Hist., ser. 2, XTX, 

11857, p. 294, pl. X, figs. 15, 16. 

The above species is coarsely constructed, like Anomalina grosseru- 
gosa, but the segments are more or less angular along each side of 

the peripheral border and sharply marked off from the depressed 

umbilici. The perforation of the shell is coarse and the test large. 
Rare within the Tropics but abundant in many temperate zone dredg- 

ings from the North and South Atlantic oceans. Geologically known 
from the Eocene through the later Tertiaries. It is usually found 
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at shoal water depths, although 1,630 fathoms have yielded speci- 
mens. We recognize the species at Stations D. 4000, H. 4566, H. 
4571, and H. 4696. Perhaps the largest and most typical are from 
Station H. 4566. 

ANOMALINA GROSSERUGOSA (Gumbel). 

Truncatulina grosserugosa GUMBEL, Abhandl. d. k. bayer. Akad. Wiss., II, 

Cl. X, 1868, p. 660, pl. 11, figs. 104, a, b. 

Resembles Anomalina ammonoides, but 1s larger, more stoutly built 
and has only a few chambers in the last convolution. The perfora- 
tion is coarse but there are fewer pores upon the superior surface. 

The Challenger expedition obtained this form from only a few lo- 
‘alities in the North and South Atlantic and in the North and South 
Pacific. The depths were from 345 to over 2,000. fathoms. I am 
inclined to think, however, that it is much more common than these 

results would indicate. I find excellent specimens at Station D, 4502 
and it is present at the following localities: Stations D. 4174, 
H. 4430, H. 4440, H. 4502, H. 4508, H. 4555, H. 4571, and H. 4696. 

I have recorded the form in the New Jersey Cretaceous and it has 

been variously recorded in the European Tertiary. A very similar — 

form is found in the Vienna basin Miocene near Baden, and de- 

scribed by d’Orbigny under the name Anomalina badenensis.4 
, ce 

ANOMALINA POLYMORPHA Costa. 

Anomalina polymorpha Cosva, Atti dell’ Accad. Pontan., VII, 1856. p. 252, 

pl. xx1, figs. 7-9. 

A large coarsely built form with extensions of the chambers at 
the periphery irregularly into stout spines. The perforation is very 

large and the pores few, and the species is somewhat like Anomalina 
grosserugosa, but is less thick. It is considered isomorphous with 
Rotalia calear and Pulvinulina spinimargo. 

Present at shallow depths in both Atlantic and Pacifie oceans. 

Recorded by Costa from the Miocene of Italy. Occurs at Stations 
D. 4017, H. 4476, H. 4508, H. 4568, H. 4579, H. 4590, and H. 4696. 

Genus PULVINULINA. 

PULVINULINA CANARIENSIS (d’Orbigny). 

Rotalina canariensis D’ORBIGNY, Foram. Canaries, 1839, p. 130, pl. 1, fi 
9 oG 
o4—56. 

Not confined to the Tropics but more abundant there. In our 
dredgings, common but less abundant than P. menardii. Stations 
D. 4000, D. 4174, H. 4430, H. 4440, H. 4476, H. 4502, H. 4508, H. 4555, 

H. 4566, H. 4567, H. 4568, H. 4585, H. 4590, H. 4694, and H. 4696. 

@ Hor. Hoss) Vienna, p. Wil pla xniess l=3. 
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PULVINULINA CRASSA (d’Orbigny). 

Rotalina crassa vD'ORBIGNY, Mem. Soc. Geol. France, TV, 1840, D. o2, Dl: m1 
figs. 6, 7. 

Described in the Cretaceous but not in succeeding formations. 
Occurs in bottom dredgings at great depths as well as in shallower 
waters and over a wide area of distribution. Stations H. 4430. H. 
ds ARGE Swe RQ r rs : ; 4555, H. 4566, H. 4571, H. 4585, and H. 4590 of the Albatross cruise. 

PULVINULINA ELEGANS (d’Orbigny). 

Rotalia elegans DORBIGNY, Ann, Sci. Nat., VII, No. 54, 1826, p- 276. 

One of the most beautiful of all Pulvinulinw and of very large 
size. It is a comparatively shallow-water type, while its related 
form, Pulvinulina partschiana, is a deep-water species. Found 
‘ather abundant at Stations D. 4174, H. 4480, H. 4502, H. 4508, 
H. 4555, H. 4567, H. 4571, H. 4585, and H. 4696. 

PULVINULINA GILBERTI Bagg, new species. 

From the dredging of Station 4567 T find two specimens of Pu/vi- 

nulina which appear to be new. The test is highly vaulted upon the 
inferior side, with deeply sunken septa which extend from the mar- 
gin to the umbilicus in an almost straight line, as in Puloinuling 

canariensis VOrbigny, which this species somewhat resembles. The 
segments are, however, more compactly built and the aperture, a neatly 
shaped arch, lies midway between the periphery and the umbilicus 
upon the inferior surface. The superior surface, instead of being 
raulted as in 2. canariensis, is almost complanate and the periphery 

is almost keeled, being quite sharp and distinct, although somewhat 
lobulated on the last two chambers of the ultimate whorl. There are 
five segments visible in the last convolution and they are equally cis- 
tinct upon both surfaces. (See Plate V, figs. 11-15.) 

The shell is very minute and firmly built. It has a slight resem- 
blance to Zruncatulina dutemplet (VOrbigny), but the margin is 
sharp and more angular in the present form, and the septal lines 
upon the inferior surface are much more depressed and the chambers 
more inflated. It is somewhat doubtful whether the present form 
should be considered a distinct species or only a variety of Pulvi 
nulina menardii, which it resembles. It is much smaller than /?. me- 
nardii, much more vaulted upon the inferior surface, and a little more 
closely involute. The septal depressions also are strong, deeply 
sunken on the lower side, and extend straight to the center. Upon 
the superior side they are strongly curved as in P. menardii. There 
are five of these chambers in the final convolution. The ultimate 
chamber is largest and in its outline reminds one of the auriculate 

Iroc. Noe M. vol, xxx1v—08——11 
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type of Pulvinuline, but it is not so extended from the whorl. It is 
not a young form of ?. menardii, Present and rather common at 
Station H. 4555. 
Named for Professor Charles H. Gilbert, of Stanford University, 

California. 
Type.—Cat. No. 8199. U.S.N.M., Station H. 4555. 

PULVINULINA MENARDII (d’Orbigny). 

Rotalia menardii v’ORBieNy, Ann. Sci. Nat., VII, No. 26, 1826, p. 273, 

modele No. 10. 

This.is the most abundant Pudeinuling found in the Albatross ma- 
terial, and it is typically developed and present at every station but 
one, H. 4579. Its geological history dates from the Cretaceous. In 
existing oceans the distribution is world-wide and ranging down to 
2,750 fathoms or more. ? 

PULVINULINA MENARDII var. FIMBRIATA Brady. 

Pulvinulina menardii var. fimbriata Brapy, Chal. Rept., IX, 1884, pp. 691 

692, pl. crrr, figs. 3, a; b. 

Stations H. 4567, H. 4571, and H. 4694, but not common at any of 
them. 

> 

PULVINULINA MICHELINIANA (d’Orbigny). 

Rotalina micheliniana vb’ORBIGNY, Mém. Soc. Géol. France, IV, 1840, p. 31, 

pl. 111, figs. 1-3. 

This species, while never abundant in our material, is not at all 
rare and in some localities it is rather plentiful. The forms are typ- 
ical specimens and rather large. 

Obtained at all Stations except at D. 4025, where Pulvinulinw are 
not abundant, and at H. 4579. 

PULVINULINA PARTSCHIANA (d’Orbigny). 

Rotalina partschiana bD’'ORBIGNY, Foram. Foss, Vien., 1846, p. 153, pl. vit, 

figs. 28-380; pl. vu, figs. 1-3. 

A deep-water variety of Pulvinulina elegans, as stated above. Oc- 
curs only at Station H. 4568. 

PULVINULINA PATAGONICA (d’Orbigny). 

Rotalina patagonica v’ORBIGNy, Foram, Amer. Merid., 1839, p. 36, jo ane, 

figs. 6-8. 

A common constituent of bottom dredgings, but rare in surface 
material, Present at Stations H. 4502 and H. 4566. 
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PULVINULINA PROCERA Brady. 

Pulvinulina procera Brapy, Quart. Journ. Microse. Sci., XXI. n. s.. 1881, 

p. 66. 

This species closely resembles Pulvinulina schreibersti, but the 
test is higher and more conical. Found only at Station H. 4508. 

PULVINULINA PUNCTULATA (d’Orbigny). 

Rotalia punctulata D’ORBIGNy, Ann. Sci. Nat., VII, No. 25, 1826, p. 273, 
modele No. 12. 

Station D. 4017, but rare. Prof. H. B. Brady in the Challenger 
Report (p. 686) writes that with the exception of one occurrence 
near the west coast of Patagonia the species is limited to the North 
Atlantic, and we may be wrong in placing the few specimens we haye 
under this species. The characters agree tolerably well, however, and 
the identification may be conditionally made as above. 

PULVINULINA REPANDA (Fichtel and Moll). 

Nautilus repandus FicHteEL and Moti, Test. Microse., 1803, p. 35, pl. 11, 

figs. a—d. 

We do not find good representatives of the above species in our 
dredgings, but the form occurs at Stations D. 4017 and H. 4694. 

PULVINULINA SCHREIBERSII (d’Orbigny). 

Rotalina schreibersii pD’ORBIGNY, Foram. Foss. Vien., 1846, p. 154, pl. vi, 

figs. 4-6. 

Occurs in the Middle Tertiary. Reported from seven stations in 
the South Pacific. Found sparingly at Stations H. 4476 and H. 4566. 

PULVINULINA MENARDII var. TUMIDA Brady. 

Pulvinulina menardii var. tumida Brapvy, Geol. Mag., IV, 1S77, Dec. 11, p. 

294. 

Chiefly tropical and generally from bottom dredgings. Frequent 
at all stations, in common with P. menardii, except D. 4017, D. 4025, 

H. 4440, H. 4579, and H. 4696. 

Genus ROTALIA. 

ROTALIA SOLDANII (d’Orbigny). 

Rotalina soldanii b’ORBIGNY, Ann. Sci. Nat., VII, No. 5, 1826, p. 278, modele 

No. 36. 

A common species of wide distribution and most frequent at depths 
below 1,000 fathoms. Eocene to Recent. Rare at Stations H. 4508, 

H, 4555, and H. 4585. 
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Family NUMMULINID. 

Subfamily POLYSTOMBEI LLIN 4+. 

Genus NONIONINA. 

NONIONINA DEPRESSULA (Walker and Jacob). 

Nautilus depressulus WALKER and JAcos, Adam’s Essays, Kanmacher’s ed., 

LOS] Pe Olle xt Seae 

Widely distributed at the present time and common in the Euro- 
pean Tertiaries. Found at Stations D, 4025, H. 4480, H. 4440, and 

H. 4466. 
NONIONINA ORBICULARIS Brady. 

Noninina orbicularis Brapy, Denkschr. Akad. Wiss. Wien, NLIII, 1851, 

p. 105, pl. m1, figs. 5, @, 6; Ann. Mag. Nat. Hist., ser. 5, VIII, p. 415; pl: 

Xx, Ss> 05) 0: 

[think Tam right in placing the small Vonionina found at Station 

H. 4566 in this species. The form resembles Vonionina pompiliordes 
in outline, but the former has more segments, thicker umbilici, and 
less regular arrangement of the segments. This species has been 

dredged off the cold waters of Spitzbergen, off the Canaries, off Pata- 
gonia, and elsewhere, but at very shallow depths. It is obtained in 
the Eocene and later Tertiary of Europe. Station H. 4566. 

NONIONINA POMPILIOIDES (Fichtel and Moll). 

Vauiilus pompiliotdes Vicutren and Motu, Test. Microsc., 1803, p. 31, pl. 

II, figs. a—e. 

Test thicker and more involute than Vonionina umbilicatula, which 

this species resembles, and the septa less distinct. Reported to be less 
common than similar species. Chiefly confined to deep water and gen- 
erally below 1,000 fathoms. Fossil in the Miocene and later forma- 

tions. Station H. 4567 only, and not common. 

NONIONINA..SCAPHA (Fichtel and Moll). 

Nautilus scapha Ficuren and Motu, Test. Microse., 1803, p. 105, pl. xrx, 

figs. d—f. 

The elongate oval segements and depressed chambers which rapidly 
enlarge from the umbilicus make the form easily recognizable. Fre- 
quent in dredgings from many regions and common as a fossil in the 
Tertiary. It does not appear to be limited in depth. Stations D. 

4000, D. 4025, H. 4440, H. 4567, and H. 4696 afford specimens of 
this species. It appears to be the most common Nonionina im our 

dredgings. 
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NONIONINA UMBILICATULA (Montagu). 

Nautilus umbilicus Montracu, Test. Britain, 1803, p. 191; Suppl., p. 78, pl. 

VEIT Aes a. 

Nonionina umbilicatula may be regarded as occupying an inter- 
mediate position between V. depressula and N. pompilioides. It is 
found at all depths from a few to over 3,000 fathoms. Its geograph- 
ical distribution is equally extensive. Its geological history com- 
mences with the Eocene. Occurs at Stations H. 4508 and HH. 4555. 

Genus /POLyYsLOMBELEA. 

POLYSTOMELLA MACELLA (Fichtel and Moll). 

Nautilus macellus FicuHTEL and Mo.uz, Test. Microsc., 1803, p. 66, pl. x, 

figs. e-g. 

A compressed variety of the more abundant type Polystomella 
crispa. Chiefly in shallow, tropical waters, but it is the earliest 
known fossil belonging to the genus and occurs in the Middle Jura. 
Found at Stations D. 4000 and H. 4430. 

POLYSTOMELLA SUBNODOSA (Munster). 

Robulina subnodosa Munster (according to Roemer), Neues Jahrb., fur 

Miner., 1838, p. 391, pl. m1, fig. 61. 

This occurs but twice in the Challenger dredgings, off Booby 

Island, and southwest of Papua at from 6 to 28 fathoms. Rare at 

Station H. 4508. 

POLYSTOMELLA STRIATOPUNCTATA (Fichtel and Moll). 

Nautilus striatopunctata Ficuren and Motz, Test. Microse., 1805, p. 61, 

pl. 1x, figs. a-c. 

One of the most abundant species of Polystomelle whether recent 

or fossil. Depth and range unlimited. Fossil in the early Kocene. 

Found at Station D. 4174. 

Subfamily NUMMULITIN. 

Genus AMPHESTEGINA. 

AMPHISTEGINA LESSONII d’Orbigny. 

Amphistegina lessonii (part) p’ORBIeNy, Ann. Sci. Nat., VII, No. 5, 1826, 

p. 304, pl. xvi, figs. 1-4. 

The recent types of Amphistegina are very difficult to separate even 

in varieties on account of the great variation of form they exhibit. 

Professor Brady separates the species Amphistegina lessonii into 

three divisions, namely: (1) compressed lenticular form (= <1. vwl- 

garis Parker, Jones, and Brady), (2) thick variety, more often in- 

“Challenger Report, LX, p. 740. 
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equilateral (=A. gibbosa Williamson), and (3) thick forms, still 

more inequilateral (=A. rugosa dOrbigny). In the material 
studied there are two well-developed types; one rather small, shin- 
ing, white, nearly equilateral, moderately vaulted, with all the seg- 
ments visible in the final volution, the other very gibbous, opaque, 
larger than the first, with some granulations around the aperture near 
the margin, with the chambers uniformly curved, and without the 
sinuosity of the smaller types. It is possible that this second form 
represents a new type, but since so much latitude has been granted 
the original A. lessonii I preter to consider these two types as one 
and refer to the average symmetrical form as A. lesson and the other 
as the globose variety. The species is unusually abundant in the 
Hawaiian dredgings. It was recognized in the following stations of 
the 19 examined: D. 4000, D. 4025, D. 4174, H. 4430, H. 4440, H. 
4476, H. 4508, H. 4566, H. 4567, H. 4579, and H. 4694. The typical 

globose type is abundant at Station 4476. 
Abundant in the tropical waters of the great oceans. It is best de- 

veloped on bottoms of less than 30 fathoms, and is rare below 400 

fathoms. 
Genus HE DE ROsS@PEGINA: 

HETEROSTEGINA DEPRESSA d’Orbigny. 

Heterostegina depressa D’ORBIGNY, Ann. Sci. Nat., VII, 1826, p. 805, pl. 

xvi, figs. 5-7, modele No. 99. : 

Like /Tuplostiche, this genus has but a single living representative. 
It is a shallow-water tropical form found around many coral islands. 
But two specimens of this well-known species were obtained at 
Station H. 4566. 

Genus NEON Mier? ES: 

NUMMULITES CUMINGII Carpenter. 

Amphistegina cumingii CARPENTER, Phil. Trans., 1859, p. 32, pl. v, figs. 18-17. 

The classification of recent Vummudlites is to the mind of the writer 
in an entirely unsatisfactory condition. The difficulty has come from 
considering under one species many marked varieties with not only 

more chambering in each volution but also from a difference in vault- 
ing or thickness of contour, which results in altering the entire figure 
of the shell. Under Amphistegina were mentioned several varieties, 

and the same might be done with the Vummulites series. The mul- 

tiplication of chambers, however, is, I think, important and a form 
with twice the segmentation in a given whorl ought not to be re- 

garded as belonging to a species with only one-half as many. 
Again the asymmetry of the test is one of the chief features which 

serve to distinguish the genus Vummulites from Amphistegina, and 
even Carpenter later referred the present form to Vuwmmulites after 
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previously classifying it with Amphistegina. However that may be, 
there is a considerable amount of variation among these forms which 
in the fossil state would be sufficient to cause their separation into 
several species or at least important varieties of the typical form. 
This matter can not be properly entered into here, but we have pur- 
posely kept Vummulites radiata separate from Nimmulites cumingii, 

notwithstanding that it is considered synonymous by Prof. H. B. 
Brady. 

The species Vummulites cumingii is confined to tropical and sub- 
tropical latitudes and is found only in very shallow waters. In speci- 
mens from Station D, 4000 there are fourteen chambers in the final 

convolution. In Vummulites radiata the number is much greater 
(nearly double), and they are more sinuous. Also the shell is of a 
dark brown color in Nuwmmulites radiata and somewhat smaller. 

Stations D. 4000, H. 4476, H. 4566 (?), and H. 4590. Not as abun- 

dant as Amphistegina at any of the above stations. 

NUMMULITES RADIATA d’Orbigny. 

Nummulina radiata D’ORBIGNY, Foram. Foss. Vien., 1846, p. 115, pl. v, figs. 

23, 24. 

Test compressed, discoidal, smooth, and composed of over twenty 
segments in the final convolution, separated by flexed septa, some- 
what irregular. Considered by d’Orbigny as related to Vummulina 
lenticularis, but with its chambers more inflected. D’Orbigny’s speci- 
mens were from the Nussdorf Miocene. Two examples of this type 
were taken at Station H. 4476. 
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DESCRIPTIONS OF NEW CURCULIONID BEETLES OF 

THE TRIBE ANTHONOMINI. 

By W. Dwicur Pierce, 

Bureau of Entomology, Department of Agriculture, Washington, D.C. 

Tn the search for available parasites to use in the fight against the 
boll weevil (Anthonomus grandis), numerous new species have been 

found and records.of hitherto unknown breeding habits made. A few 
interesting species contained in the U. S. National Museum are here 
described, either because they were collected in Texas or because of 
records accompanying them. This paper is published by consent of 

the officials of the Bureau of Entomology. The immature stages of 
the bred species will be described later. 

MACRORHOPTUS SPHAERALCIAE, new species. 

Numerous specimens were bred from the fruit capsules of Sphoe- 
raicia angustifolia from material collected May 4, 1907, at Devils 
River, Texas, by F. C. Bishopp. 
Length 1.25 to 1.75 mm. Oblong, black, with elytra, legs, antennae 

and tip of beak, ferruginous. Densely clothed with elongate pale 
scales, which are somewhat concave, and are mixed with inclining 

clavate bristles. Vestiture of prothorax densest at posterior angles. 

This species is readily separated from either of the described species 
by its light color (when unrubbed), its small size, and the inclining 

bristles. 
Type—Cat. No. 10051, U.S.N.M. 

SMICRAULAX, new genus. 

Claws toothed; middle coxae separated by mesosternum ; posterior 
tibiae mucronate; scrobes short, almost reaching eyes, directed beneath 

eyes; elytra quadri-tuberculate at base. The genus belongs near 

Cionistes. 
Name derived from opw« pds, signifying short, and atdla&, signifying 

furrow, referring to the short scrobe. 

Type of (om tuberculatus. 

Pro csentee WS: Roe Puce Vol. XXXIV— No. 1604. 
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SMICRAULAX TUBERCULATUS, new species. 

Deseribed from one specimen in the Hubbard and Schwarz col- 

lection from San Diego, Texas, May 3, which is the type of the genus. 
Length 2 mm. Elongate oblong, black, with beak, apical margin 

of prothorax, posthumeral spots, apex of elytra, antennae, trochanters, 
base and apex of femora, the tibiae and tarsi reddish or rufo-piceous ; 
vestiture composed of white squamiform bristles, mainly placed one 
to a puncture above, very sparse, with condensed patches on scutel 

and a subbasal line on elytra, and on side of mesothorax and meta- 

thorax below, abdomen very sparsely pubescent with minute hairs, 
legs sparsely pubescent with elongate scales. 

Beak short, very stout, not longer than prothorax, dorsally flat- 

tened, compressed about middle, very shining, minutely and remotely 
punctured. Scrobes beginning about middle of beak, broad, extend- 
ing straight, but beneath eyes, and not quite reaching eyes. Scape 
short, clavate. shghtly curved; funicle and club almost as long as 
beak: funicle seven-jointed, first joint stout, clavate, about twice as 
long as second, which is a little longer than third, joints three to seven 

transverse, becoming broader toward club; club elongate, pubescent. 

Eyes large, much closer together than breadth of beak with a shallow 
depression or fovea between them. Head remotely and _ finely 
punctate, concentrically regulose. Prothorax about as long as broad 

at base, apex and base straight, sides convex, bulging behind middle; 
apex narrower than base; closely and coarsely punctured. Elytra 

straight at base, a little wider than thorax, angles slightly rounded, 
sides parallel, evenly rounded behind to apex, the two elytra rounded 
together; striately punctate, the striae not greatly impressed except 
at the sides, punctures large, round but rather shallow; humeri and a 
rounded tubercle at base of third interspace, prominent. Prosternum 
laterally oblique, very short in front of coxae; middle coxae widely 
separated. Femora clavate, all armed with a sharp tooth, that of the 
first pair being largest; tibiae bisinuate on inner margin, anterior 
and median unguiculate, posterior mucronate; tarsi long, first joint 
longest, claws armed with very long teeth. Abdomen flat, very 

sparsely and minutely punctate; first and second ventral segments 
united, the suture being almost entirely erased; last three segments 
subequal, the third shghtly the longer; pygidium concealed. 

The type specimen was collected by E. A. Schwarz on black per- 
simmon. 

Type.—Cat. No. 10060, U.S.N.M. 

ANTHONOMUS (TRICHOBAROPSIS) TEXANUS Dietz. 

One specimen was bred from buds of Sphaeralcea angustifolia, 

May 16, 1907, from material collected at Devil’s River, Texas, May 
4, 1907, by F. C. Bishopp. 
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This specimen answers the description of A. fewanus perfectly, 
but differs from two specimens labeled in manuscript 1. pilosus, 
in the handwriting of Dr. Eugéne Dugés, of Guanajuato, Mexico, in 
the following minor characters: The Mexican specimens are 4.5 min. 
long and the Texas is 3.25 mm. in length. The ground color of the 
Mexican specimens is black and of the Texan rufo-piceous. In the 
Mexican the first funicular joint is longer than the two following 
and in the Texan it is equal to the two following. 

ANTHONOMUS PALLIDUS Dietz. 

Anthonomus signatus Sxy var. pallidus Diwrz.¢ 

Numerous specimens were bred between May 9 and 13 from cratae- 

gus buds collected March 27, 1907, at Shreveport, Louisiana, by R. A. 

Cushman and W. D. Pierce. 
These are quite distinct from the Anthonomus signatus bred from 

rubus buds collected in the same vicinity. 

Head and beak black, tip of beak reddish, antennae yellowish with 
club dark. Prothorax, elytra, legs, and abdomen light yellowish- 
brown. Thorax ventrally darker. Dark denuded spots on elytra, 

as in A. signatus. Vestiture white, sparse above, except around de- 
nuded spots on elytra, and on scutellum, where it is very compact. 

Body beneath more densely clothed with white squamiform pubes- 
cence. The difference in thoracic structure as mentioned by Dietz 

is constant. 
ANTHONOMUS HICORIAE, new species. 

A large number of specimens were collected on hickory trees at 

Texarkana, Texas, March 26, 1907, by R. A. Cushman and W. D. 

Pierce. ” 
_ This species belongs in the suturalis group near flavicornis. 
Length 2.7 mm. Black. Sparsely pubescent above, more closely 

pubescent beneath. Pubescence above and on abdomen beneath 

bristle form, on sides of thorax mixed with elongate scales, thorax 
beneath clad entirely with elongate scales. Beak not very slender, 
opaque, roughly striate punctured. Antennae testaceous; second 
joint of funicle not much longer than third; club dusky. Head con- 
vex, finely and remotely punctured, concentrically rugulose, frontal 

puncture not very deep. Prothorax a little wider than long, pos- 

terior angles straight, slightly constricted at apex, strongly trans- 

versely impressed in front; sides parallel at base, rounding in front; 
surface very coarsely and closely punctured, punctures confluent at 

sides and in front, with a slight indication of minute dots over 

@Trans, Am. Ent. Soc., XVIII, p. 215. 
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entire surface. - Elytra one-fourth wider at base than nrotheeee 
and two-thirds longer than wide; humeri rounded, sides nearly 
straight, separately, but not greatly so, rounded at apex; striae im- 
pressed; punctures elongate, approximate; interspaces shining, flat 

at base concave on remainder of dise and at sides, not rugose; scutel 
densely white pubescent. Anterior and middle tibiae bisinuate in- 
ternally, posterior straight; femora and tibiae rufo-piceous, tarsi 
testaceous. 

This species differs from subguttatus, which also has the thorax 
very minutely dotted, by the coarser punctuation, which is more or 
less confused; it differs from flavicornis and subquttatus by the 
coarser punctuation of the beak, and from the former by the not 
elongate second funicular joint. There are several distinct species 
in this group, but which should not be defined until the host plant is 

limited. 
Type.—Cat. No. 10054, U.S.N.M. 

ANTHONOMUS CALLIRRHOAE, new species. 

Numerous individuals were bred from young buds of Callirrhoe 

involucrata at Victoria and Dallas, Texas, in April, 1907, by J. D. 

Mitchell and W. D. Pierce. 

This species belongs in the sgua@mosus group near ochreopilosus. 

Length 2mm. Oval, black, upper and under surface densely clothed 
with truncato-clavate white or brown scales. Beak black, evenly 
curved, slightly widened at apex, surface shining, finely punctate, 
each puncture bearing a small scale, the scales becoming very minute 
toward the apex; mandibles testaceous. Antennae very hght ochreous ; 
second joint of funicle longer than third. Eyes somewhat convex, 
less widely separated above than the base of the beak. Head pune- 

tured and densely pubescent, frontal fovea elongate. Prothorax 
about one-third wider than long strongly narrowed anteriorly, apex 

not constricted, base bisinuate, sides rounded; surface densely and 
deeply punctured. Elytra oval, rufo-piceous, about one-fourth wider 
than prothorax at base; humeri rounded, sides gradually rounded to 
apex; striate and punctured, punctures concealed by scales; inter- 
spaces wide, convex shining. Color pattern mottled above, entirely 
white beneath; prothorax with brown vittae on each side of middle 
and on sides; scutel white; elytra clad with brown scales with a white 
intrahumeral spot, a long lateral line at middle of elytra, and two 
transverse medially interrupted fasciae and a small lateral white spot 
between these. Legs light ochreous, pubescent; femora clavate, an- 
terior armed with a small, acute tooth; tibiae stout almost straight; 

last tarsal joint elongate. The posterior tibiae are distinctly un- 
guiculate but the species can not be separated from Anthonomus for 

that reason. 
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Type.—Cat. No. 10053, U.S.N.M. 

Specimens less plainly marked were collected at Victoria, Texas, 
June 10, 14, 1903, May 29, 1905, April 17, 1907, by W. E. Hinds. 

Four gray colored specimens with a like colored pattern were taken 
April 8, 1907, at San Antonio, Texas, by F. C. Pratt. 

ANTHONOMUS HETEROTHECAE, new species. 

Bred in large numbers from heads of //eterotheca subaxillaris at 

Jacksonville, Texas, October 11, 1905, Tyler, Texas, Palestine, Texas. 
This species belongs in the sguamosus group near tectus. 
Length 2.2mm. Oval, pitchy brown, densely clothed with truncate 

or ovate white and brownish scales. Beak curved, punctato-striolate, 
shining at apex; median carina and striae distinct ; pubescent at base. 
Antennae rufotestaceous, club dusky; first joint of funicle elongate, 

second less distinctly so. Eyes feebly convex, closer together than 
width of beak at base. Head scaly, frontal fovea hardly evident. 
Prothorax one-half wider than long, narrowed from base to apex, 
latter not constricted, sides feebly rounded; base feebly bisinuate ; 
surface densely and rather coarsely punctate, punctures not com- 

pletely concealed by the scales, which are white along the median line 
and on the sides forming three narrow vittae; scutel densely pubescent 
with white scales. Elytra very little wider than prothorax at base, 
humeri sloping; rufotestaceous, clothed mainly with brownish scales, 
with white scales on the suture, a white vitta on the fourth interspace 

almost from the base, on the sixth interspace from base for a short 
distance, and an indistinct white spot at sides near middle on eighth 

to last interspaces; striae impressed, punctures obscured by scales; 
interspaces flat. Legs rufotestaceous, pubescent, anterior femora 

armed with distinct tooth, middle and posterior very indistinctly 
toothed. 

This species has been called Anthonomus disjunctus by myself in 

previous papers, from which it is quite distinct. 
Type.—Cat. No. 10052, U.S-N.M. 

ANTHONOMUS SUBFASCIATUS Le Conte. 

Two specimens of this species were collected on cornus flowers 

at Dallas, Texas, April 24, 1907. 

ANTHONOMUS (CNEMOCYLLUS) APHANOSTEPHI, new species. 

Large quantities of this species were bred from the heads of 
Aphanostephus skirrobasis collected at Calvert, Texas, in May, and 
from the heads of a blue aster collected at Dallas, in June. One 

specimen also was collected by F. C. Pratt May 10, 1906, at San 

Antonio, Texas. 

12 Proc. N. M. vol. xxxiv—08 
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This species belongs, among those with six-jointed antennae, in the 
subgenus Cnemocyllus, the light forms belonging near canus and the 

dark forms near //gatus. The great variation displayed by individ- 
uals bred from the same material issues a warning against using 
color pattern in a table for separation of species. 

Length 1.5 to 2.2 mm. Elliptic, pitchy brown, very densely 

clothed with large scales, which on the elytra and thorax beneath 

are round, on the prothorax above a little longer, and on the abdo- 
men ovate. They are greatly condensed on the sides. The scales 

form a more or less distinct pattern; on the thorax the median line is 
light with broad dark bands on each side of it, with light lateral vittae, 
darger sublateral vittae, and a lighter underside; scutel light; basal 
margin of elytra, basal quarter and apical half of first interspace, 
second and last quarters of third interspace, third eighth of fourth 
interspace, basal three-eighths of fifth interspace, third eighth of 
sixth interspace, last three interspaces and greater part of apex, 
light. Head with an impressed frontal line extending upon the base 
of the rostrum. Beak about three-fourths longer than prothorax. 

Prothorax over one-third wider than long, sides almost parallel in 
basal half, strongly narrowed and distinctly, though not suddenly, 
constricted at apex. Elytra wider at base than prothorax, shghtly 

rounded on sides, subparallel, gradually rounded to apex behind; 
striae prominent, but punctures concealed by scales. Anterior femor: 
armed with a sharp distinct tooth; posterior tibiae of male regularly 

curved. 
The colors are quite variable and may be given in combinations 

as found in the typical material: (1) Purplish red with lemon yel- 
low and brown; (2) dark brown and purple with creamy yellow; (3) 
greenish black and purple with creamy yellow and pink; (4) greenish 
black, purple and brown with creamy yellow and pink; (5) purple 
and brown with greenish white; (6) dark brown with light brown 
and creamy yellow; (7) light brown and pale yellow: (8) pale 

brown and creamy yellow; (9) pale brown and bright white; (10) 
pale purple and bright white; (11) pale purple and pale brown with 

bright white. 
Type.—Cat. No. 10055, U.S.N.M. 

ANTHONOMUS (CNEMOCYLLUS) BACCHARIDIS, new species. 

Several specimens taken on Baccharis species: in Madera Canyon, 
Santa Rita Mountains, Arizona, May 26, from the Hubbard and 

Schwarz collection. 
This species belongs near aphanostephi, but differs by having the 

beak only about two-sevenths longer than the prothorax, the 
prothorax not more than one-third wider than long, and by the scales 

being less densely placed and condensed along the median line and on 
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the sides of thorax and elytra. The scales are large, oval, and cream 

or pinkish colored. The posterior tibiae of the female are slightly 
concave, and of the male are very strongly curved. The color pat- 
tern is as in aphanostephi. 

Lype.—Cat. No. 10057, U.S.N.M. 

ANTHONOMUS (CNEMOCYLLUS) LIGATUS Dietz. 

Breeds in the stems of Leucosyris spinosus forming eall-like swell- 
ings. Numerous specimens were bred between May 11 and 21 from 

galls collected May 8, 1907, at Del Rio, Texas, by E. A. Schwarz, 
iH @> Pratt,.and F.C. Bishopp. 

This species varies considerably in size and color; in some the color 
is very dark and the vittae are indistinet, while in others the color is 
so hght that the dark pattern disappears. 

MECYNOPYGA, new genus. 

The abdominal structure of this genus separates it from all other 

Anthonomines. Claws toothed, middle coxae separated by meso- 
sternum; scrobes long, directed beneath the eye; funicle six-jointed. 

Prosternum long in front of the coxae; pygidium elongate, almost 
horizontal, transversely depressed. The genus belongs near Pseu- 
danthonomus in the Dietz tables. 
Name derived from pyKvv@ (to elongate) + z6y7 (hind end). 
Type of the genus.—Mecynopyga texana. 

MECYNOPYGA TEXANA, new species. 

One specimen collected by E. A. Schwarz at San Diego, Texas, 
May 5. 

Length 1.7 mm. Elongate; elliptical, black; beak, antennae, and 
legs rufo-piceous. Densely clad with oval to elongate truncate, 
capitate scales, which on the elytra occur only on the interspaces and 

alternate with linear scales on the striae; scales below white, except 
on apical half of abdomen, which is clad with rich ocherous brown 

scales; above, the predominant color is ocherous brown, with white 
on head, a broad white fascia on each side of the middle on the 

prothorax, becoming obsolete before apex, a small white post-scutel- 

lar spot, a longitudinal white fascia from humeri to middle of elytra, 

thence transverse, a white sutural line beginning on the transverse 
band and extending to the apex and a short distance on the apical 

margin. 
Beak about as long as head and thorax, shghtly tapering toward 

apex, shining, finely punctate, striolate, pubescent at base. Scrobes 

long, directed beneath the eye; scape clavate; funicle six-jointed, 
first and second joints elongate, second longer than first, following 
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joints shorter, but longer than broad, each clad with a whorl of 
elongate linear scales; club oval, pubescent, very compact. Head 
very minutely punctate, concentrically rugulose. Prothorax slightly 
longer than wide, sides converging from base to apex, very feebly 
convex; apex straight, base very slightly convexly angled, slightly 
notched in front of scutel. Elytra one-half wider at base than 

thorax, humeri rounded, sides straight, a little more than one-half 
longer than wide, individually rounded at apex, striae and interspaces 
indicated by difference in scales, striae not greatly impressed. Pygid- 
ium greatly exposed, elongate, subtruncate at apex, horizontal, trans- 
versely impressed. . 

Thorax beneath long in front of coxae; middle coxae moderately 

separated. First abdominal rather short behind coxae, but long at 
sides; second elongate; third short; fourth presumably short, but so 
closely united to fifth that the suture has almost disappeared; fourth - 

and fifth almost as long as three preceding, transversely impressed 
opposite impression of pygidium, the apices of pygidium and venter 

thus greatly diverging. 
Type—Cat. No. 10059, U.S.N.M. 

PSEUDANTHCNOMUS CRATAEGI Walsh. 

This species was found very abundant in crataegus trees at Natchi- 
toches and Shreveport, Louisiana, March 27 and 28, 1907, by R. A. 

Cushman and W. D. Pierce. 

PSEUDANTHONOMUS HAMAMELIDIS, new species. 

One specimen bred August 30, 1907, from witch hazel fruit col- 
lected at Afton, Virginia, by F. W. Foster (Hopkins, No. 6529). 

Several specimens bred August 25, 1894, from Hamamelis virgini- 
and Linneus, Lake George, New York, J. L. Zabriskie, collector. 

This species is of about the same size and general appearance as 
crataegi and validus, but differs from both by having the prothorax 
less constricted at apex, by its coarse, long, evenly distributed and 
denser yellowish pubescence, and by its rather lighter color. 

Length 2mm. Oblong-oval, rufo-testaceous, rather closely clothed 
with long yellowish pubescence. Scrobes oblique, scarcely directed 
against lower margin of eyes. Prothorax not much wider than long, 
rounded to apex, slightly constricted before apex; strongly, densely, 
and deeply punctured; pubescence very slightly condensed on median 

line at base. Elytra one-third wider at base than prothorax; striae 
deeply impressed, punctures large and distinct; interspaces convex, 

shining, equal in width except at base where the third and fifth are 
longer, the intervening striae being confluent; the seventh, eighth, 

and ninth interspaces are confluent to form the humeri, 
Type.—Cat. No. 10058, U.S.N.M, 
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PSEUDANTHONOMUS KRAMERIAE, new species. 

Numerous specimens were bred from the buds of Avrameria secundi- 

flora taken at Dallas, Texas, May 15, 1907, College Station, Texas, 

May 16. 

This species belongs close to validus and hamamelidis, having the 
pubescence arranged densely as in the latter. It is considerably 
smaller however. 

Length 1.5 mm. Prothorax wider than long. Differs mainly 

from hamamelidis by having the sixth to tenth elytral interspaces 
form the humeri, by the very prominently raised third interspace. 
The humeri are more densely pubescent, the elytral striae are less 
impressed. The two species are very similar, but the radical dif- 

ference in breeding habit shows them to be greatly removed. 
The pupe will probably show greater differences and those of 

hamamelidis ave therefore greatly desired for comparison with 

krameriae. 

Type.—Cat. No. 10056, U.S.N.M. 

ANTHONOMOPSIS MIXTUS Le Conte. 

This species was found very abundant on plum trees at Texarkana, 
Texas, March 26, 1907, by R. A. Cushman and W. D. Pierce. 





ON THREE EXISTING SPECIES OF SEA-TURTLES, ONE 
OF THEM (CARETTA REMIVAGA) NEW. 

BycOnivEr (Ps Eva. 

Of Washington, District of Columbia. 

To the authofities of the United States National Museum the writer 
is indebted for the privilege of examining and describing most of the 
specimens mentioned in the following paper. It is hoped that this 
communication will throw some light on the bastard-turtle, Co/- 
pochelys kempi Garman, until recently supposed to be a rare animal 
of the western side of the Atlantic and on the new species described 
from the Pacific coast of Mexico. 

COLPOCHELYS KEMPI AND CARETTA CARETTA. 

Plates VI-IX, Plate XI, figs. 1-4. 

The bastard-turtle, Colpochelys kempi Garman, appears to be a 

rather common reptile on the coasts of the Gulf States east of the 
mouth of the Mississippi River and of the South Atlantie States as 
far north as Beaufort, North Carolina. It is also known to come as 
far north as Atlantic City, New Jersey, and it will probably be found 
to be dispersed throughout the Gulf of Mexico. 

Garman was the first naturalist to recognize the species as distinct 
from the loggerhead, Caretta caretta. His description“ dealt almost 
wholly with the external characters, no osteological features being 
mentioned except the union of many of the hinder peripheral bones 
with the costals. The species is said by him to be distinguished from 
the loggerhead by the short round body, the low humps over the shoul- 
der and the pelvis, the marginal plates, the narrowness of the occiput, 
and the swollen jaws. The hooked beaks are noted. 

Dr. George Baur was the next who mentioned the species.? Being 
interested in establishing his views of the relationships of Der- 
mochelys he noted the presence of an unusual number of neural bones, 
13 or 14, the freedom of most of these from the vertebrae, the presence 

@Bull. Mus. Comp. Zool., VI, 1880, p. 123. 

b Zool. Anzeiger, XI, 1888, p. 423. 
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of two Misc ge suprapygals. and 13 or 14 peripherals. Cea again re- 

ferred to this species in 1860," and assigned it to the genus Lepido- 
chelys; but it fails to meet the requirements of this genus, as he de- 
fines it, in having the frontals entering the rim of the orbit and in 
having the descending processes of the prefrontals in contact with the 
palatines. 

Dra G. A. Boulenger ’ recognized the species, relying not on the 

characters given by Doctor Garman in his original description, but 
on information furnished him by Garman and Baur to the effect that 
there is present on each alveolar surface of the upper jaw a ridge of 

bone and that the inner nostrils are not covered by the alveolar bor- 

ders. 

Up to 1906 no figures of the species had been published since it 
had been recognized as distinct from the loggerhead. In that year 
Dr. R. E. Coker furnished * views reproduced from photographs, of 
specimen as seen from above and from below. His description, 
limited to external characters, was based on four specimens, the 
largest of which had a carapace 15 inches long; the smallest, a care 
pace 12.5 inches long. The latter furnished ie photographs, and is 
now in the herpetological division of the U. S. National Museum as a 
stuffed specimen, having the Catalogue Number 36108. 

From Coker’s description it appears that the fishermen in the 
region about Beaufort distinguish this species from the loggerhead 
by means of the more hooked jaws, miscalling it therefrom the 
*hawksbill turtle.” From Garman we learn that the Florida fisher- 
men give it the name “ bastard-turtle.” It is interesting to note 
that the latter name has been applied to probably this turtle for more 
than a hundred years, it having been‘mentioned by Lacépede as long 
ago as 1788.4 

The writer has had the opportunity to study various specimens of 
this species, most of them in the U. S. National Museum. ‘These 
specimens are as follows: (1) The skull of the specimen Cat. No. 

29944, U.S.N.M., which furnished the figures published by the 
writer,’ and which was taken off Cape Hatteras, by Dr. F. W. True 

in 1888; (2) a complete skeleton, with carapace 278 mm. long, Cat. 
No. 29015, U.S.N.M., locality unknown; (3) the skull, limb bones, 
and shell of a specimen having the carapace 680 mm. long, Cat. No. 
29323, U.S.N.M., of unknown locality; (4) the stuffed and dried 
specimen sent from Beaufort by Doctor Coker, Cat. No. 36108, 
U.S.N.M.; (5) a similarly pr panes specimen taken at Atlantic City, 

@ Amer. Naturalist, XXIV, p. 487. 

’ Cat. Chelonians, 1889, p. 186. 

¢ Bull. No. 14, North Carolina Geol. Surv., p. 57, pl. Xvitt. 

@ Hist. Nat. Quad. Ovipares, I, p. 104. 

€Wossil turtles of N. Amer:, p. 9; plo 1, figs: 1) 23 pl. mm, figs de 
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New Jersey, Cat. No. 29699, U.S.N.M.; (6) a second similarly pre- 

pared specimen of unknown origin, Cat. No. 86085, U.S.N.M., with 
carapace 260 mm. long; (7) a carapace and plastron of medium size 

at the American Musuem of Natural History, New York. There is 
no doubt that all these specimens were secured somewhere along the 
eastern or southern coasts of the United States. 

A result of the writer’s investigations is the conviction that exter- 
nally this species resembles closely the loggerhead, while it is very 
different in its osteology. 

It seems doubtful whether any of the external characters that have’ 
been mentioned by Garman and Coker as distinguishing this species 
from the loggerhead are applicable in all cases. The width of the cara- 

pace of the bastard-turtle doubtless is usually greater than that of the 
loggerhead, but there appear to be exceptions. A bastard-turtle may 
have the carapace as wide as it is long, or even wider; but No. 
29699, with carapace 240 mm. long, has the width only 92% of this; 

while the loggerhead, No. 29013, with carapace 855 mm. long, has 
the width 94% of the length. 

It is true that the jaws of the bastard-turtle are arched outward, 
or swollen in the larger specimens, while those of the loggerhead are 
straight ; but these differences are hardly to be observed in the smaller 
individuals. While the upper jaw of the bastard-turtle is usually 
more hooked than that of the loggerhead, this appears not always to 
be the case, as shown by the specimen of the former from Atlantic 
City and by the horny upper beak of No. 29013, a loggerhead. In the 
former the cutting-edge of the jaw is very little excavated on each 
side behind the tip, so that this descends little below the rest of the 
border; in the latter specimen the border is considerably excavated. 
Plate VIII, fig. 4, represents the buccal surface of the horny sheath of 
the upper jaw of the specimen last mentioned. It will be seen that the 
outline of the front is broad and rounded. Fig. 4, Plate VII, shows 

the sheath of the upper jaw of the large specimen of the bastard- 
turtle, No. 29323. In this the tip of the snout is more contracted from 
side to side and a sort of keel descends along the midline. In younger 
specimens of the two species these differences are less obvious. 

The size of the anterior and posterior humps is subject almost cer- 

tainly to great variations in the loggerhead. The horny ridges in 
the roof of the mouth of well-developed specimens of the two species 
appear to be greatly different. In the large individual of the bas- 
tard-turtle, No. 29323 (Plate VII, fig. 4, there is seen to be a promi- 
nent ridge on each side, and this runs nearly parallel with the cut- 
ting-edge of the jaw. The ridges converge forward, but each dimin- 
ishes in height as it approaches the other, so that there is a deep 
notch between them. Each ridge diminishes in height also back- 
ward. Each is really a long-based horny tooth. These teeth show 
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no wear in the large specimen mentioned. In a loggerhead, No. 
29372, the horny ridges grow broader forward and join along the 
midline, there being hardly any notch between them. A smaller speci- 
men shows similar ridges. In the older individuals of the loggerhead 
the ridges are often strongly worn, as is seen in No. 29013 (Plate 
VIII, fig. 4). In the smaller specimens of the bastard-turtle the ante- 
rior ends of the ridges may not be so well defined as in the larger ones. 
On the buccal surface of the lower horny jaw-sheath there is, in 

the bastard-turtle, a broad groove, bounded in front and at the sides, 

by the cutting edges of the jaw, posteriorly by a sharp ridge which, 

starting from a prominent triangular tooth, runs backward and out- 
ward on each side (Plate VII, fig. 3). Its hinder slope is very short. 
In the loggerhead (Plate VITI, fig. 3) there is a corresponding ridge, 
but the median tooth is wanting, the groove in front is not so deep, 
and the hinder slope is longer. 

It is believed that specimens of the two species may be distin- 
guished by differences in the form of the lateral borders of the cara- 
pace. If we will examine this border below the third costal scute 

(counting the small anterior one) of the loggerhead we shall find that 

the upper face makes about a right angle with the lower, or outer, 
face and that the latter is quite narrow, about one-third the length 
of the marginal scutes of that region. In the bastard-turtle the upper 

and the lower faces make an angle of about 45° between them and 
the width of the lower face is from one-half to two-thirds the length 
of the neighboring marginal scutes. 

It appears, further, that the bastard-turtle has four inframarginal 
scutes on each bridge (Plate VI, fig. 2), while the loggerhead has 

only three. In the figure cited these scutes show most distinctly on 
the left side. 

Mention has been made above of the relation between the length 
and the width of a specimen of the bastard-turtle. Another individ- 
ual, No. 29015, has the carapace 278 mm. long and as many milli- 

meters wide. The largest individual in the U. S. National Museum, 
No. 29323 (Plate VI), has the carapace 680 mm. long and 664 mm. 
wide. One of Garman’s specimens had the length and the width 
nearly equal, about 652 mm. The other was 703 mm. long and 728 
mm. wide. 

The carapace of the bastard-turtle appears to differ constantly from 
that of the loggerhead in having several supernumerary neural bones. 

In the latter species there are normally 7 or 8. No. 15259 has an 
imperfect extra neural behind the first, while No. 29013 has a com- 
plete one in the same place. In the bastard-turtle the number of 

neurals may vary from 11 to 14. Doctor Baur, as cited, noted the 
presence of 13 and 14 neurals. No. 29015 has 13 and the specimen 
in the American Museum of Natural History has the same number. 
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No. 29323 has only 11 (Plate VI, fig. 1). The sizes and the forms of 

the various neurals are extremely variable and it is often impossible 
to determine whether any particular bone belongs to the regular series 
or whether it is intercalated. 

The costal bones are, of course, the same in number as in the logger- 

head—8 pairs. On account of the large number of neurals, several 
of the costals articulate proximally with three of the former bones. 
In the smaller individuals there are extensive fontanels between the 

outer ends of the costal plates and the projecting ribs, quite as in the 

loggerhead. These disappear wholly or almost wholly in the largest 
individuals. 

The number of peripheral bones in the bastard-turtle varies be- 

tween 12 and 13 pairs. There may be 12 on one side and 13 on the 
other. Baur states that there are 13 peripherals, in one case 14; but 
it seems probable that there is some error here. In the small indi- 

vidual mentioned above, No. 29015, there are 12 peripherals on the 
right side, 13 on the left. The large specimen, No. 29323, has 12 on 
each side (Plate VI, fig. 1). A stuffed specimen, No. 29699, possesses 

14 marginal scutes on each side, from which it is inferred that there 
are 13 peripherals. When there are 12 peripherals the rib of the first 
costal bone enters a pit in the fourth peripheral, as in the loggerhead ; 
when there are 13 peripherals the rib enters a pit in the fifth. The 
extra peripheral, therefore, probably results from a division of the 
normal fourth. As in the loggerhead, all the peripherals succeeding 
the normal fourth have shallow pits for the rib-ends, except the tenth, 
the rib of the seventh and eighth costals having swung back so as to 
enter respectively the eleventh and twelfth peripherals. 

Tn the smaller specimens of the bastard-turtle, as in the loggerhead, 
none of the peripherals are suturally articulated to the outer ends 
of the costal plates. In the large individual, No. 29323 (Plate VI, 
figs. 1, 2), all the peripherals have come into close sutural contact 

with the outer ends of the costal plates, and the fontanels are closed 
up as completely as in most Emydide. Garman states that in his large 
specimens 8 or 10 of the posterior peripherals are joined by suture 
to the costals, making for the hinder half of the carapace nearly 
solid bone. On the other hand, the carapace of the loggerhead No. 
29013 is larger than any of the specimens just described and there 
are in it no unions between the costals and the peripherals, and con- 
siderable fontanels still occupy the borders of the carapace. It 
appears probable that the bastard-turtle does not reach the large size 

attained by the loggerhead in its old age. 
Mention has been made above of differences in the lateral periph- 

erals of the bastard-turtle and corresponding ones of the logger- 
head. It may be said that all the peripherals of the ove species differ 
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from corresponding ones of the other. In general, those of the log- 

gerhead are thicker and have a greater angle between the upper and 
the lower faces, when these faces are distinguishable. A fair com- 
parison may be made between those of the large specimen of the 
bastard-turtle and the large loggerhead, No. 29013. The latter is a 
disarticulated skeleton, the carapace of which is about 855 mm. long 
and 810 mm. wide. The bastard-turtle has therefore about four-fifths 
the length of the loggerhead. The second peripheral of the logger- 
head is 18 mm. thick; that of the bastard-turtle is 12.5 mm. In both 
species there is, from the fourth peripheral backward, a sharp edge 
which separates the upper face of each peripheral from the lower 
face. The rib-pits are in the inner, or visceral, face. Let us com- 
pare the sixth peripheral of each species, that one which receives 
the rib of the third costal bone. In the loggerhead (Plate XI, fig. 1) 

the upper face is shehtly convex. The lower face, here more prop- 
erly the outer, makes a right angle with the upper and is only 27 
mm. wide. In the bastard-turtle (Plate XI, fig. 2) the upper face is 
concave, the angle between the two faces is about 45°, and the width 
of the lower face is as much as 45 mm. The eighth peripheral of the 
loggerhead has the upper face nearly plane, the angle between the 
two faces is about 75°, and the width of the lower face is about 27 
mm. In the bastard-turtle the upper face is somewhat concave, the 

angle between the two faces is less than 30°, and the width of the 
lower is 60 mm. The upper face of the eleventh peripheral of the 
loggerhead is convex above, the lower more strongly so, the angle 
between the two about 45° at the border, still less at some distance 
from it, and the lower is about 50 mm. wide. In the bastard-turtle 
the upper face is decidedly concave, the lower convex, the angle 
between the two about 40°, and the lower is 63 mm. wide. 

There appear to be in all specimens of the bastard-turtle two supra- 
pygal bones. In the large individuals the anterior is bifurcate, as 
in most species of Zestudo, receiving the hinder suprapygal and 
sending a branch on each side to the eleventh peripheral. The hinder 
suprapygal becomes suturally joined to the pygal in the smallest 
known specimens, and it is crossed near the middle of its length by 
the sulcus between the fifth vertebral scute and the two hindermost 

marginals. 
The second suprapygal of the loggerhead does not so early join 

the pygal. However, in the large loggerhead mentioned, it has be- 
come as completely sutured to the pygal and twelfth peripherals as 
it is in the bastard-turtle. The posterior hump mentioned by Gar- 
man is on this bone. The first suprapygal is bifurcate, as in the 

bastard-turtle, but it has not contracted sutural union with any 

peripheral. Tf later it should do so, it would be with the twelfth 
peripheral, not with the eleventh, as in the bastard-turtle. The pygal 
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is a thicker bone than in the bastard-turtle, being 34 mm., instead of 
23 mm., where it joins the twelfth peripheral. 

As regards the horny scutes of the carapace of the bastard-turtle. 
we find that they differ not greatly from those of the loggerhead. 
There are nearly always five vertebrals. In the specimen figured by 
Coker there is a small extra one behind the fourth. Irregularities in 
the scutes of the carapace are common in the loggerhead, as has been 
noted by several writers. The length of the sulcus between the mar- 
ginal scutes of the hindermost pair is usually longer in the bastard- 
turtlé than in the loggerhead. In the former it is usually about two- 
thirds as long as the fifth vertebral, and the sulcus between the two 
marginals mentioned and the vertebral runs in a straight line across 

the second suprapygal. In the loggerhead the sulcus between the 
marginals in question may be oniy about one-half as long as the fifth 
vertebral, and the sulcus between the marginals and the vertebral] 
makes an angle backward at the midline. However, the large log- 
gerhead, No. 29013, does not differ in the respects named from the 
bastard-turtles. 

The plastron of the bastard-turtle resembles closely that of the log- 

gerhead. The large individual mentioned above, No. 29323 (Plate 
VI, fig. 2), has the anterior and the posterior lobes broader and more 
rounded than those of the loggerhead, but such differences do not 
seem to exist in the smaller specimens of the two species. In the large 
individual the fontanels usually found on each side between the outer 
end of the hyoplastron and of the hypoplastron are filled up. The 

median fontanels also are much reduced. In this specimen the plas- 
tron is 515 mm. long. The anterior lobe is 230 mm. wide at the base; 
the posterior 220 mm. The bridge has a width of 165 mm., of which 
the hyoplastron occupies 90 mm. 

The scutes of the plastron of the bastard-turtle are, in general, like 
those of the loggerhead. Both have small intergulars. As already 
stated, there are, on each bridge, four inframarginals, of which the 
hindermost is the shortest, fore and aft (Plate VI, fig. 2). In such 

loggerheads as the writer has examined there are only three inframar- 
ginals and the hindermost is the largest. 

Striking differences are found when we compare skulls of the bas- 
tard-turtle with those of the loggerhead. For comparison there are 
presented below three sets of measurements, one from the skull of 

the large specimen of the bastard-turtle, No. 29323 (Plate VIT, fig. 2: 
Plate VIII, fig. 2; Plate TX, fig. 1; Plate XI, fig. 4), another from the 

loggerhead skull No. 13822, and a third from the loggerhead skull 

No. 29206. The length of the skull of the bastard-turtle, from the 
snout to the occipital condyle (cranial axis), is 147 mm.; that of No. 
13822 is 182 mm.; that of No. 29206 is 175 mm. In the table there are 

presented under each of these specimens two columns of figures. In 
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the first column are given the actual distances between the points indi- 
cated, as obtained by calipers. In the second column under each 
specimen, opposite each dimension, there is given the percentage 
which this dimension is of the cranial axis, whose length stands at the 
head of the first column under each specimen. 

Table of measurements. 

Colpochelys kempi. | Caretta caretta. 

| | 

No. 20323. | No. 13822. No. 29206. 
Part measured. | Percent- | Percent- | Percent- 

Dimen- ageof || Dimen- ageof | Dimen- | age of 
sions. cranial sions. eranial sions. cranial 

axis. || axis. axis. 
= ss —_ = ||—— = = 

mm. mm. | | mm. 
Snout to occipital condyle____-________- 147 100 182 | 100 175 100 
Width from outside to outside of 
QUaGT ATES! eee eee eee eae 120 32 152 84 150 | 87 

Snout to end of supraoccipital process_ 207 141 260: 142 239 | 132 
Srout to extremity of squamosal______ 192 130 240 | 121 212 | 123 
Front of tympanic cavity to extrem- | | 

ILY OSQUAMI OS ala se-. see eee 62 42 67 37 | 81 | 47 
Snout to line joining hinder borders 

of articulation for lower jaw_-____-__- 123 84 182 100 161 9» 
L(spakeeloy (ous LoVe OV opey ee eee BL 5D 37 67 37 61 | 85 
Heightrotorbite sso oe eee, 4] 28 64 35 55 32 
Depth of cutting-edge of maxilla 
belo waorbits=- 222-2 s eee 32 22 23 13 23 13 

Interornbital/Spaces-.-2s = ee 50 34 64 35 | 55 | 32 
Height of roof-of skull above articu- | 

lation with lower jaw_______-_--______ 103 70 135 74 | agus || 78 
Height of front of prefrontals above | 
cutting-edge.of maxilla__..__._.-_-__- 62 | 42 53 29: | 55 32 

Least width of combined pterygoids___| 16 ia 37 20 | 38 22 
Distance of choane behind snout__-__-_- a6 38 67 37 | 64 | 37 
Width of'choanal opening behind______. 36 26 50 16 37 21 
Distance between hinder ends of | 

TE Kc) ee 2 Oe ee a ee ee | 100 68 110 60 118 68 
Length of ramus of lower jaw_________| 115 {3 | a Meee be | 161 92 
From tip of lower jaw to coronoid 

DEOCEGS: 6 2. i eR eer lA ae ee |) ee ee | ee 102 60 
MenethroL SVM pM ySiS] se eee eee ees |e ees |e a ees ee ee | ee eee 50 29 
Tip of lower jaw to mental foramen__- 65 Bij) || Soe snes | peer eee 35 32 

_ Thickness of ramus below ecoronoid | 
DLOCESS= sea ven AS, Sel ae aN 15 Qe t= oe as] er 13 7.5 

Attention may be directed to some of the above comparative meas- 
urements. The first of these pertain to the form of the skulls seen in 
profile. The skull of the loggerhead (Plate VII, fig. 1; Plate VIII, 

fig. 1; Plate IX, fig. 2; Plate XI, fig. 3) starts with a greater poste- 
rior elevation and descends rapidly, so that the height at the rear of 
the nasal opening is considerably less than in the bastard-turtle. From 
rear to front, but especially from side to side, the skull of the log- 
gerhead is much more convex than that of the other species. As 
seen from above, the outlines of the upper jaws are straighter in 

the loggerhead than in the bastard-turtle, those of the latter being 
arcuate. In the loggerhead there is a rather abrupt widening of the 
outlines just behind the maxille; in the bastard-turtle the curves are 
continuous from near the snout backward. 

It will be observed that the line joining the posterior borders of 
the articulations of the quadrates for the lower jaw is considerably 
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farther from the snout in the loggerhead than in the other turtle. 

The pedicels of the quadrates of the loggerhead are swung back- 
ward from 15 to 25 mm. farther than in the bastard-turtle. One 

result of this is to bring the occipital condyle of the loggerhead on 
a line with the hinder faces of the pedicels in the loggerhead, while 
in the bastard-turtle it projects considerably behind the pedicels. 
Another result is to make the upper anterior end of the quadrate, 
at its union with the proodtic (Plate VIII, fig. 1), project much farther 
in front of the pedicels in the loggerhead than they do in the bas- 
tard-turtle (Plate VIII, fig. 2). This advanced position of the 
quadrate and prodtic appears to become accentuated with a 
the loggerhead. 

The greater breadth of the maxille of the bastard-turtle below the 
orbit is to be noted. 

The measurements show that the posterior nares of the loggerhead 
are much narrower than in the bastard-turtle. The pterygoids of the 
two species differ greatly. Where the palate is most constricted the 
pterygoids of the bastard-turtle (Plate VIII, fig. 2) are much nar- 
rower than in the loggerhead (Plate VIII, fig. 1), while in front they 
broaden greatly. Moreover, in the loggerhead there are only ves- 

tigial ectopterygoid processes. while in the bastard-turtle these are 
strongly developed. 

As might be expected from the backward position of the pedicels 
of the quadrates, the rami of the lower jaw of the loggerhead (Plate 
XI, fig. 3) are considerably longer than those of the bastard-turtle 
(Plate XI, fig. 4); the coronoid processes are hkewise thrown 

farther backward. The rami are less arcuate, and thinner. On the 
other hand, the mental foramina he considerably nearer the tip of the 

jaw. 
Returning to the upper surface of the skull, we find that the frontal 

bones of the bastard-turtle (Plate VII, fig. 2) enter the rim of the 
orbit for a short distance, while in the loggerhead (Plate VII, 
fig. 1) they are normally widely excluded therefrom. Boulenger has 
noted the fact that occasionally in the loggerhead the frontal on one 
side or the other enters the rim of the orbit.¢| Doubtless it will be 

found that sometimes the frontals of the bastard-turtle are excluded 
from the orbit; but such variations hardly affect the specific value of 

the character. 
The roof of the mouth of the bastard-turtle (Plate VITT, fig. 2) pre- 

sents on each side a prominent, rounded, bony ridge, which runs along 
the suture between the maxilla and the palatine. This ridge supports 
the ridge of the horny alveolar surface which has been described 
above. Only occasionally and in the smaller individuals of the log- 
gerhead is there seen any trace of a similar ridge. Masticatory ridges 

ge in > 

@Proc. Zool, Soc, Lond., 1890, p. 618, 
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corresponding to these are found in many turtles of several families. 
Among the Cheloniide they are found in H’retmochelys and Chelonia; 
among the Emydide, in 7rachemys, Pseudemys, and Batagur; all the 
species of the genus Zestudo are provided with similar ridges; and 
the writer has found a well-developed masticatory ridge in an extinet 
trionychid genus from the Bridger Eocene of Wyoming. Such 
ridges, often strongly tuberculated, appear to have been developed 
as substitutes for teeth, lost probably by the ancestors of the earliest 

turtles: and these ridges probably mark modifications of food-get- 
ting and food-preparation somewhat as do the variations in the 
teeth of other reptiles. 

The structure of the roof of the mouth in front of the choane is 
quite different in the two species here discussed. In the loggerhead 
(Plate VITI, fig. 1 ) the maxille meet each othér on the midline, below 

the vomer; in the bastard-turtle (Plate VIII, fig..2) the maxille are 

wholly park by the vomer. : 

Some statements regarding the lower jaw have already been made. 
To these it may be added that the lower jaw of the bastard-turtle 
(Plate IX, fig. 1; Plate XI, fig. 4) is shorter, heavier, more strongly 
upturned toward the tip and more bent outward at the sides than in 
the eee The bony alveolar surface (Plate TX, fig. 1; Plate 

XI, fig. 4) is more deeply channeled on each side, and there is, at the 
hinder ae of the symphysis, a triangular elevation, corresponding 
to that already mentioned as occurring on the horny sheath of the 
jaw. 

The seutes which cover the upper surface of the skull of the 
bastard-turtle appear to differ somewhat from those of the logger- 
head. The frontal scute and those which join it at the aS anh 
in front are alike in the two species. The fronto-parietal of the log- 

gerhead is much larger, nearly twice as long as the frontal, while 
the parietals are short, little, if anv, more than half as long as the 
fronto-pa rietal. On the contrary, the fronto-parietal of the bastard- 
turtle is not much longer than either the frontal or the parietals. 
These scutes are not shown on the figures presented here. 

It appears that, in the case of the bastard-turtle, the head becomes 
relatively smaller as age comes on. In No. 29015 the length of the 
head is contained in the length of the carapace 3.6 times; in the large 

individual, No. 29323, the head is contained in the length of the cara- 
pace 4.6 times. The same statement is true regarding the loggerhead. 
In No. 29372, with carapace 453 mm. long, the length of the skull is 
108 mm.; therefore it enters the length of the carapace 4.2 times. 
In the large individual, No. 29013, the length of the skull is contained 
in the length of the carapace 4.75 times. 

As to the size attained by the skull of the loggerhead, the largest 

known to the writer is in the U. S. National Museum. The length 
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from the snout to the Gceipital condyle is 239 mm. Tt ¢ came from 
Swan Island, in the Caribbean Sea. The next largest is in the Amer- 
ican Museum of Natural History, New York, and was found on the 
coast of New Jersey. The length from the snout to the occipital 
condyle is 230 mm. Neither of these specimens is accompanied by 
the shell. 

The shoulder girdle and the fore limb of the bastard-turtle are 
not greatiy different from the same structure in the loggerhead. It 

is found, however, that the distal end of the coracoid of the bastard- 
turtle is distinctly broader than that of the loggerhead, the breadth 
being in the former 0.43 of the length, in the latter 0.32. 

The following table presents the length of the whole fore limb and 
of various parts of it in two specimens each of the bastard-turtle and 
of the loggerhead. 

Measurements of the fore limb. 

i... ' a i 7 ] 
G Colpochelys kempi. | Oo Fn caretta. 

Measurements. = als I 7 
| | No. 29323. | No. 29015. | No. 15259. | No. 29872. 

Whole limb from head of humerus to end of mm. mm. | mm. mm. 
Tevet CNUs Ba eee eee A 167 214 | 352 344 

Humerus from head to radial articulation____ 136 60 | 105 | 100 
TOSI Ae es ees ae 78 33 | bya 52 | 
Carpus from ulna to base of third digit____ = a! 47 22 | 35 32 
1M akb gol Get ea OS se ee eee eee 206 99 | 160 | 160 

| J 

Judging from the figures presented, the humerus and the ulna of 
the young of the bastard-turtle are shorter in comparison with the 

whole limb than in the adult; while the third digit is longer. The 
head of the humerus of the bastard-turtle is more flattened in section 
than is that of the loggerhead, the short axis being nearly 0.6 that of 
the longer, while in the loggerhead the short axis is 0.8 the length of 
the longer. 

In the bastard-turtle the thumb and the fifth digit are relatively 
slightly longer than those of the loggerhead. In the former the 
ungual phalanx is more acuminate in outline. 

The pelves of the two species are greatly alike. However, the 
ischiopubic foramen of the bastard-turtle is more pointed in front, 
being thus more heart-shaped. 

Measurements of the hinder limb. 

Sas 1 

Colne cnell® kempi. C Geta earettar 

Measurements. a xiao are 
ae 29323. | No. 29015. Nol 15259. | No. 29372. 

| mm. mm. mm. mm. 

Length of whole limb to tip of third digit___- 416 153 262 246 

eenptiroiremUre n= = 2 ee et hs es 141 50 90 81 
ene thOlatl Dia == een ne 105 39 57 56 
Length of tarsus to base of third digit_--_-_-- | 33 1 20 18 

mene uh Of third Gigibessss-== ss - =k = 127 53 | 95 91 

— 2S _————— EEE EE eee eS Ss al = 

Proc. N. M. v 
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An examination of the figures presented above shows that the vari- 
ous segments of the hinder limb of the bastard-turtle undergo little 
change in relative length during growth. 

It appears that all naturalists, who have had occasion to write of 
the sea-turtles of America, from the earliest times down to the time of 
Garman’s description of Colpochelys kempi, have confounded the 
species with the loggerhead, Caretta caretta. However, the first 

author who figured a supposed loggerhead, after Linnwus had be- 
stowed the specific name, gave figures of the bastard-turtle. This was 
the German naturalist Schoepff. His figure of the plastron ¢ 
shows that there were present four inframarginals, a character be- 

traying the bastard-turtle. Holbrook’s figure’ is that of the true 
loggerhead. 

The writer wishes to make note that on pages 8, 9, and 10 of his 
Fossil Turtles of North America, he has referred the bastard-turtle 

to the genus Lepidochelys. He was influenced to do this by Dr. 
George Baur, but there now appears to be no sufficient reasons for 

this disposition of the species. 

CARETTA REMIVAGA, new species. 

Plate X, figs. 1-8; Plate XI, fig. 5. 

The supposed new species, Caretta remivaga, is based on a sxull 
which is in the U. S. National Museum and has the catalogue number 
9973. It is labeled as having been collected by Prof. F. Sumichrast, 
in Ventosa Bay, Mexico. The record shows that it was received by 
the museum in 1870. Ventosa Bay is on the western coast of Mexico, 
and is a part of the Gulf of Tehuantepec. 

This species, apparently, belongs to the genus Caretta, inasmuch as 
the skull has essentially the structure found in (. caretta of the At- 
lantic Ocean. It differs from the latter species, however, in many 

important respects. The skull (Plate X) is flatter and the snout 

more pointed. The. frontal bones enter the rim of the orbit. The 
maxille are widely separated by the vomer. The pterygoids possess 
conspicuous ectopterygoid processes. The free border of the ptery- 
goid, when followed backward, becomes a ridge which disappears 
before it reaches the pedicel of the quadrate; while the ridge which 
ascends from the inner end of the articulation for the lower jaw 
passes forward and upward to join a ridge which ascends on the 
descending plate of the parietal. The occipital condyle stands dis- 
tinctly behind the pedicels of the quadrates. Also the proétic bones 
project but little in front of the pedicels. The horny scutes overlying 
the occiput are much different from those of Caretta caretta, especially 

“ Historia Testudinum, pl. xvi, lower figure. 

ON. Amer. Herpetology, II, 1842, pl. rv. 
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the median ones. The frontal scute is about as long as the fronto- 
parietal; the latter is not so long as are the parietals. In C. caretta 
the fronto-parietal is long, and the parietals very short. Chelonia 
olivacea Eschscholtz has been, by some authors, referred to the genus 

Lepidochelys. The type of the species was found in Manila Bay and 
it possessed six pairs of costal scutes. If this number of costals shall 
be found to be constant it may serve to establish the genus mentioned. 
Possibly when the carapace of Caretta remivaga shall have been 
secured it will be found to have a like number of costal scutes. Baur ¢ 
places this skull in the genus Lepidochelys; but it does not conform 

to his definition of the genus, inasmuch as the frontals enter the orbits 
and the descending processes of the prefrontals connect with the 
palatines. 

The following measurements and percentages are given in order 
that comparisons may be made with the skulls of Caretta caretta 
and Colpochelys hemp, whose dimensions and percentages are given 

on page 190. 
Table of measurements, 

i : = : = = ——— 
oe Percent- 

Parts measured. | Dimen- ageof | 
sions. cranial 

axis. 

mm. 
Snout to occipital econdyle.-----_--..------ SF Sat epee = ee) Oe ee ease 144 100 
Width from outside to outside of quadrates____--_--------_---_______. 117 81 | 
Snout torend or supracccipital process. =..--2- 2 a= te 187 129 
Snouvtswowe xtremisywoLsauamosale—->- =.=. --- 5 22-2 See ee 176 122 | 
Front of tympanic cavity to extremity of squamosal________________. 43° | 30 
Snout to line joining hinder borders of articulations for lower jaw__} 125 87 
TE Gvay EAE TORE Ce onl rsh ee Ra nS RS ee ee eee eee 58 40 
IRSA Cun Ole Oke asap EE oe ee ee ee ee ee 45 x 
Ontting-edve.of maxilla below /orbiti-2-2- =.= --2-- = 2 eee 23 16 
TA ETOLDIGAISDAChae eae ee es ae ee Ee ee ee Seana =: 45 31 
Height of roof of skull above articulations for lower jaw __--_----__- | 100 69 | 
Front of prefrontals above cutting-edge of maxilla__________________. 52 36 | 
loaAstawidtholcombpined pteryeoids <2. 2228252 aes es a2 cee! | 25 17 
Distanceoiechouns behind snout 2-5 i eee | 47 32 
Wadth of choanal opening behind: ~~ ==. += = -=----_-+--.-242. 37 26 
Distance between hinder ends of maxillwe 95 66 
MengthoL ramusiOr lower jaiwe-=-.-- == as = teens fe ee 122 85 
Hromitip of lower jaw to coronoid,process__-=- .---=-=.--===--2--=.--- 2, 57 
ene cOOnsVInphydismeeee eee ees a a 32 22 
Breadth of hinder end of ramus of lower jaw__--_--_-----------------| 26 18 
From tip of lower jaw to mental foramen----------------------------. | 56 39 
Thickness of ramus below coronoid process--------------------------- 16 | 11 

= —— a 

From the foregoing measurements it will be seen that the end of 
the supraoccipital process and the extremity of the squamosal extend 
a considerably less distance behind the occipital condyle than they cdo 
in Caretta caretta. The slope of the skull (Plate X, fig. 1) from rear 
to front is about as in the Atlantic loggerhead, but it is less convex. 
The pterygoids are narrower behind the ectopterygoid processes. The 
choane are placed farther forward and they are much wider behind. 
The rami of the lower jaw are shorter and likewise their symphysis. 
The hinder end of the ramus, measured across the articulation for the 

@ Amer. Naturalist, XXIV, 1890, p. 487. 
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lower jaw is not nearly so wide. As compared with the lower jaw of 
C. caretta, the rami (Plate X, fig. 1; Plate XI, fig. 5), seen from be- 

low are not so straight and are thicker. The tip is more upturned and 
more pointed. The alveolar surface is more concave; it 1s divided by 
a low ridge along the symphysis, and a larger part of it hes behind 
the symphysis, and the symphysis is shorter. The hinder portion of 
the prearticular bone extends much farther backward than it does in 
the Atlantic loggerhead. The horny sheaths of the jaws of this 
species are unknown. 

The horny scutes of the upper surface of the skull (Plate X, fig. 2) 
appear to differ somewhat from those of C. caretta. The frontal 
scute, lying between the orbits, is bounded on each side by two scutes. 
Of these the anterior pair are widely separated from each other in 
advance of the frontal scute. In C. caretta the anterior pair meet 
before the frontal. As in (. caretta, there is a large parietal shield 
and behind it two occipitals. In C. caretta the occipitals are much 
shorter than the parietal; in C. remivaga they are fully as long as the 
parietal. 

No. 29354 of the U. S. National Museum is a skull of unknown 
origin. It is undoubtedly cospecific with the type of C. remivaga. 
It differs in having the frontal bone of the left side excluded from the 
rim of the orbit. 

The type of this species was mentioned by Dr. George Baur in the 
American Naturalist,’ where he speaks of having examined a skull of 
Lepidochelys olivacea from West Africa and says that the skull from 
Ventosa Bay belongs to the same genus; but he does not give any spe- 

cific name. That it does not belong to Z. ol/vacea seems evident. 
We have at present for comparison of the latter with our new species 
only Eschscholtz’s figure and his description.? A reproduction of this 
figure is to be found in Stejneger’s Herpetology of Japan, 1907, Plate 

XXXIV. 

The head, and especially the snout, of the type of L. olivacea are 
more elongated than those of C. vemivaga. Eschscholtz says that the 
head of his figured specimen was 24 inches long and 14 inches wide. 
The width, then, was just two-thirds the length. In our species the 
width is close to 80 per cent of the length. In Z. o/ivacea the snout, 
back to the orbit, is one-third the length of the head and one-half its 
width. In (. remivaga the length of the snout enters into the length 
of the head 4.7 times; into the width, 4 times. In Z. olivacea the in- 
terorbital space is included in the length of the head 2$ times; in @. 
remivaga, 34 times. The frontal scute of ZL. olivacea extends much 

behind the orbits; in C. remivaga hardly at all behind them. 

@Volume XXIV, 1890, p. 487. 

b Zool. Atlas, 1829, p. 3, pl. m1. 
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Besides his type, Eschscholtz had a larger specimen, which differed 
in many respects from the type. Its head was 6 inches long and 53 
inches wide, the greatest width being just behind the eyes. The 
width, then, was 96 per cent of the length. In these measurements 
the length of the head is taken to, or nearly to, the end of the supra- 
occipital process. The skull of C. remivaga, being larger than the one 
just described, ought, if it belonged to the same species, to have a 
width of at least 150 mm., instead of about 125 mm. 
A consideration of Eschscholtz’s descriptions leads to the conclu- 

sion that either his specimens belonged to two distinct species or that 
during growth there occurs a remarkable increase in the width. The 

skull of a specimen of C. caretta, No. 29204, has a length, from the 
snout to the supraocciptal process, of 155 mm.; the greatest width 

is 117 mm., 75 per cent of the length. An aged specimen, No. 29234, 
from Swan Island, Caribbean Sea, has the length of the skull, as 
measured above, 317 mm.; the width, 260. The percentage is there- 
fore 82. The increase in the width during growth is then far less 
than in the supposed specimen of ZL. olivacea. 

DESCRIPTION OF PLATES. 

BEATE: Vil, 

Colpochelys kempi, No. 29328, #4. 

Fie. 1. Carapace. 

2. Plastron. 

PLATE VII. 

Caretta caretta, No. 29013, X. 

Fie. 1. Skull seen from above. 

Colpochelys kempi, No, 29323, X 3. 

2. Skull seen from above. 

Horny sheath of lower jaw. 

Horny sheath of upper jaw. me 09 

Prawe VIET: 

Caretta carctta, No. 29013, X %. 

Fic. 1. Skull seen from below. 

Colpochelys kempi, No. 29323, X 3. 

bo Skull seen from below. 

Caretta caretta, No. 29013, x. 

. Horny sheath of lower jaw. 

Horny sheath of upper jaw. me oo 
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Branneiexs. 

Colpochelys kempi, No. 2938238, * 3%. 

Fig. 1. Skull seen from right side. 

Caretta caretta, No. 29018, X&%. 

2, Skull seen from right side. 

JeeYNGHTD). De 

Caretta remivaga, No. 99738, <2. 

Fie. 1. Skull seen from right side. 

2. Skull seen from above. 
” 3. Skull seen from below. 

EPrarE, Xe: 

Caretta caretta, No. 29013, X32. 

Fic. 1. Section of right sixth peripheral. 

Colpochelys kempi, No. 29828,  %. 

2. Section of right sixth peripheral. 

Caretta caretta, No. 290138, <2. 

3. Lower jaw seen from above. 

Colpochelys kempi, No. 293238, * 2. 

4. Lower jaw seen from above. 

Caretta remivaga, No. 9973, <2. 

dD. Lower jaw seen from above. 
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COLPOCHELYS KEMPI. 

FOR EXPLANATION OF PLATE SEE PAGE 197. 
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oe 

Fic. 1, CARETTA CARETTA; Fics. 2-4, COLPOCHELYS KEMPI. 

FOR EXPLANATION OF PLATE SEE PAGE 197. 
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Fies. 1, 3, 4, CARETTA CARETTA; Fic. 2, COLPOCHELYS KEMPI. 

FOR EXPLANATION OF PLATE SEE PAGE 197. 
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Fig. 1, COLPOCHELYS KEMPI; FIG. 2, CARETTA CARETTA. 

FOR EXPLANATION OF PLATE SEE PAGE 198. 
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CARETTA REMIVAGA. 

FOR EXPLANATION OF PLATE SEE PAGE 198. 
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Fias. 1, 3, CARETTA CARETTA; Fics. 2, 4, COLPOCHELYS KEMPI; FIG. 5, CARETTA 

REMIVAGA. 

FOR EXPLANATION OF PLATE SEE PAGE 198. 





THREE NEW SPECIES OF LIZARDS FROM THE PHILIP- 

PINE ISLANDS. 

By Leonuarp STEJNEGER, 

Curator, Division of Reptiles and Batrachians, U. S. National Museum. 

The smaller species of the genus Sphenomorphus otter some of the 
most unsatisfactory objects for identification among the skinks, not on 
account of any great amount of individual variability, but chiefly be- 
cause of the small size of the specimens, their shiny surface making 
the distinction of scutes and the counting of scales very difficult and 
tedious, the shght, but apparently important differences in propor- 
tions and size of body, legs, and ear-openings, and the great super- 
ficial resemblance of many of the species both as regards shape. colora- 
tion, and arrangement of head-shields. Add to this that even stand- 
ard descriptions of the most recent authors fail to indicate such im- 
portant structural characters as the temporal shields or scales, and it 
will be understood that the study of these forms is not a very easy 

one. . 
On the other hand, the large 7ropidophorus offers no such diffi- 

culties, and the new species described below forms a conspicuous and 
easily identified addition to the Philippine reptile fauna. 

SPHENOMORPHUS ATRIGULARIS, new species. 

Diagnosis —No supranasals; fronto-nasal broadly in contact with 
rostral; fronto-parietals distinct; four large supraoculars; no auricu- 
lar lobules; distance between tip of snout and fore leg about once and 
a half in distance between axil and groin; fourth toe scarcely longer 
than third: head and body nearly equalling length of tail; temporal 

region covered by scales scarcely larger than dorsals. 
Habitat—Mindanao, Philippine Islands. 
Type.—Cat. No. 37386, U.S.N.M.; Catagan, Datu Anib’s place, 

‘base of Malindang Mountains, 1,100 feet altitude, Misamis Province, 
N. W. Mindanao; May 24, 1906; Dr. E. A. Mearns, U. S. A., col- 

lector. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXIV—No. 1606. 
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Description of type-specimens (figs. 1, 2).—Snout short, obtuse; no 

supranasals; fronto-nasal broader than long, broadly in contact with 
rostral, separated from frontal by prefrontals, which are broadly in 
contact; frontal almost triangular, pointed behind, not longer than 

fronto-parietals, much shorter than fronto-parietals and interparietal 
together: fronto-parietals separated by a suture; interparietal large, 
as wide as frontal, losenge-shaped, almost equilateral; parietals 
in contact behind interparietal; four supraoculars, subequal, the 
two anterior in contact with frontal; eight superciliaries; nostril 
pierced in nasal; a single frenal behind nasal; lower eyelid scaly; 
supralabials separated from eye by a row of small scales; fourth 
supralabial beneath center of eye; temporals not differentiated as 
shields, consisting only of ordinary cycloid scales but slightly 
larger than those on the back; no enlarged nuchals; ear-opening 
roundish, large, fully two-thirds the eye-opening; 30 smooth scales 

around the middle of the body; a pair of enlarged 
preanals; legs weak and digits short; the distance 
between tip of snout and fore leg contained about 
once and one-half in distance between axilla and 
groin; hind leg slightly longer than distance from 
center of eye to fore leg; adpressed fore and hind 
legs fail to meet on the side of the body by more 
than the length of the foot; third toe almost as long 
as fourth; 10 smooth lamelle under fourth toe; tail 

cylindric, shghtly longer than head and body to- 
Figs. 1, 2.—SPHENO- : 

morpuus arricu- gether, without enlarged scales underneath. Color 
LARIS. 22 X NAT- ane 2 = Zz NOT aS ot] r eet eae (in alcohol) above chestnut brown, very indistinctly 

or HEAD; 2, spe spotted with paler and darker brown; a well-defined 
nice blackish lateral band from eye to groin and con- 

tinued behind thigh along the side of the tail, with 
small whitish spots and bordered above on neck and anterior half 
of back by a narrow pale brown band; lips, chin, throat, neck under- 

neath and on the sides bluish black, the sutures more or less regularly 
edged with whitish; rest of underside and flank whitish, densely 
sprinkled with minute dark brown dots on sides, lower abdomen, under- 

side of legs and tail; legs above dark brown, with small, pale spots. 

Dimensions. 
mm. 

Motal lene th=< 2.32228 ee 2 ee ee 64 

TRIPR OL (SMOWE ECORV CT te a ec ee ee ee eee ee oil 

Tip of snout to fore leg_____ epee ee eee © ©, 2 DRE Lg 8K il 

Width “of head] a2 "5 =e = gh ee ea ee 5 

Aa: tO eT ON a< 29%. 2 Be ae ee ee ee eee 16 

Menton Glp» Of tail Se eee a ESE ah ee a 33 

More eek 2 ate es ee eee ee 6 

Hind leg 
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Remarks.—This species, represented by a single well-preserved 

specimen, needs no comparison with the other Philippine species. 
In many respects it seems fo resemble Sphenomorphus temminckii 
(Duméril and Bibron) from Java, to which it may be related, a point 
which can not be decided here, as the descriptions published of this 
rare species fail to mention the character of the temporals. From 
this species it differs among other things by its smaller size and the 
relatively much shorter tail. 

SPHENOMORPHUS STEEREI, new species. 

Diagnosis No supranasals; fronto-nasal broadly in contact with 

rostral; fronto-parietals fused; four large supraoculars; no auricular 
lobules; fourth toe much longer than third; head and body equalling 
length of tail; well-differentiated temporal scutes; 30 scale rows 

around the middle of the body; ear-opening large, about two-thirds 
the eye-opening, nearer to the fore leg than to the tip of snout. 

Habitat—Guimaras Island, Philippines. 
Type.—Cat. No. 32658, U.S.N.M.; Guimaras Island; Prof. J. B. 

Steere, collector. 
Description of type-specimen (figs. 3, 4).—Snout somewhat elongate 

and pointed ; no supranasals; fronto-nasal broader than long, in contact 
with rostal, separated from frontal by prefrontals, 
which are broadly in contact; frontal shorter than 
fronto-parietal, in contact with first and second supra- 
oculars; fronto-parietals elongate, fused into a single 
shield; interparietal long and narrow, shaped like and 

but slightly shorter than frontal; parietals large, 
barely in contact behind interparietal; four supra- 
oculars, first largest; seven superciliaries; nostril 4 
pierced in nasal; two vertical frenals behind nasal; 
lower eyelid scaly; supralabials separated from eye by 
a row of small scales; fifth supralabial under center F's. 3, 4.—SpHe- 

of eye; two anterior temporals well differentiated, the piwatsl ‘Se — 

upper being a large wedge-shaped shield; no enlarged Cae ee 
nuchals; ear-opening circular, large, two-thirds the  4\sipzor weap: 

eye-opening, its center considerably nearer the inser- aeeers eS 
tion of the fore leg than the tip of the snout; 30 smooth = 
scales around the middle of the body; a pair of enlarged preanals; 
legs moderately developed, digits slender; hind leg equals distance 
from center of eye to fore leg; fourth toe much longer than third, 
with 12 lamelle on underside; tail as long as head and body, tapering 
from the base, without enlarged scales underneath. Color (in alcohol) 

above mummy brown, with a series of indistinct, elongate dusky spots 

on the median line of the back; a narrow, dark brown dorso-lateral 
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band from the temporal region above the insertions of the legs to the 
side of the tail,edged above by an indistinct pale line; hips and under- 
side unspotted, pale; legs above reticulated with brown. 

Dimensions. 

mm. 

otal: length: .:- = _-s=s— 58 = ee ee ee ee AT 

Tip Of SNOUb tO) Vel ya ee SS Pe ee 24 

hip of Shout to, tore: legse sas eee eee al, 

Width. of head’) a eee ed Se ee 4.5 

Ventto tips of tail: 2.2 eS eee eee 23 

Hore deo 22252 = as 2 a ee eee eee ees 5a aie Seen ae 6 

ERAN GS Ge Re eae te ee a eS en ee ee 10 

Remarks.—In proportions, coloration, size of ear-opening, and gen- 

eral conformation of the upper head-shields, this new species, which 
I dedicate to its discoverer, Prof. J. B. Steere, in recognition of his 

contributions to Philippine zoology, agrees very well with Spheno- 

morphus decipiens (Boulenger), but the latter has 36 seale rows 

around the middle of the body. In many respects it also resembles 

S. moellendorfii (Boettger), but the more backward position of the 

ear-opening which seems to be such a characteristic feature of S. 
steerei is alone sufficient to vindicate specific distinction for it. 

TROPIDOPHORUS MISAMINIUS, new species. 

Diagnosis.—Dorsals strongly keeled; fronto-parietals distinct; a 
single large preanal; sixth and seventh supralabials largest and 
entering the orbit; parietals not in contact behind interparietal; 
ventrals smaller than dorsals. 

Habitat—Mindanao, Philippine Islands. 
Type.Cat. No. 373883, U.S.N.M.; Catagan, Datu Anib’s place, 

base of Malindang Mountains, 1,100 feet altitude, Misamis Province, 
N. W. Mindanao; May 25, 1906; Dr. E. A. Mearns, U. S. Army, 

collector. i 
Description of type-specimen.—Adult male (figs. 5, 6) ; upper head- 

shields smooth; fronto-nasal slightly longer than broad; prefrontals 
broadly in contact; frontal as long as fronto-parietals and interpari- 
etal together, in contact with three anterior supraoculars; five supra- 
oculars, first longest, fifth smallest; two or three anterior super- 
ciliaries large, followed by six very small ones, none behind the 
suture between third and fourth supraocular; fronto-parietals separ- 

ate, shorter than interparietal; parietals not in contact behind inter- 

parietal; nostril in a single nasal, which is followed by two loreals, 
one behind the other; anterior row of temporals differentiated from 
the scales behind, the upper three being shorter and broader, the 
lower two long and narrow; eight supralabials, the anterior five 
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low and subequal, the sixth suddenly much higher and twice as 
wide, seventh equalling sixth and with the latter entering the orbit, 
from which they are separated, however, by a single row of small 
scales as large as the smaller superciliaries; a large unpaired _post- 
mental followed by three pairs of large submandibulars, the two 
anterior pairs of which are in contact on the middle line; ear-opening 
oval, erect, smaller than eye-opening; 32 scales around the middle of 
the body; dorsals, ten in the shielded part of the head, and laterals 
strongly keeled, not mucronate, the keels form- 
ing eight straight lines on the back; ventrals 
smooth, perceptibly smaller than the dorsals, 
twelve in a head length; a single, very large 
preanal plate; third finger almost as long as 
fourth; subdigital lamellae smooth, 25 under the 
fourth toe; extended hind leg barely reaches the 
elbow ; tail strongly compressed, with four strong 
keels above at base, diminishing to two towards 
the middle, and with a medium series of wide 

smooth plates underneath; length of tail much 
less than twice the length of body. Color (in 
alcohol) above and on sides vandyke-brown, 
shiny on the head, dull on body and extremities; 
obscure traces of blackish cross-bars on the back 4148-5. 6.—TRoPiporHorus 

MISAMINIUS. 2X NAT- 

and of vertical bars of pale spots on sides of body — ura swe. 5, Top or 
and tail; a blackish postocular streak below Sore ica 
which on the temples a cluster of small whitish 
spots and a few scattered ones on the sides of neck; underside shiny, 
chin, throat, lower neck, palms, soles, and posterior two-thirds of 
tail blackish brown, each scale with a narrow pale edge; rest of under- 
side whitish. 

5S 

f 
i 

Dimensions. 
mm, 

CROC esl enc thee ere ee 0 ee ear oe een eee, 219 

aOR |SNOUt. tO! VeNt 22. a ae Tae Lat So 

hipror snout torear-openings 2 ss 18 

WAV AUG HEM “CONE, ToVSY21(0 es a ee alm oy Mes Og eg ee 1255 

ETT OMULDm Olea ese ee wee Se ee 130 

Or Cun | Cpe eee ty ee eet Ray et oath so eee en eee 26 

VS NTAG), > eye cae es i ga Ste oa ee ee ye 41 

Variation—Two other specimens, from the same locality, one 
halfgrown (No. 37384) and one young (No. 37385) agree closely in 
all the structural characters as given in the above description of the 
type, except that in the young the head-shields are not smooth but 
feebly rugose. The halfgrown specimen also agrees very closely in 
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coloration, but the young is hghter brown, with better defined cross- 
bars; it has a whitish streak between eye and ear instead of the tem- 
poral spots, and the chin and middle of throat are whitish. 
Remarks.—This species is apparently closely allied to Z'ropido- 

phorus brookei, from which it differs in several essential points, espe- 
cially in the number and size of the supralabials, the relative length 
of interparietal and parietals, the relative size of ventrals and dorsals, 
and apparently “ in the length of the tail. 

4Boulenger (Cat. Liz. Brit. Mus., III, 1887, p. 361) says of 7. brookei that 

the tail is “ nearly twice as long as the body,” but in the dimensions given that 

of the body is said to be 6S mm., while that of tail is 155 mm., consequently 

much more than twice the body. 



NEW STALKED CRINOIDS FROM THE EASTERN COAST 
OF NORTH AMERICA. 

By Austin Hopart Crark, 

Of the United States Bureau of Fisheries. 

In 1885 Prof. A. E. Verrill mentioned that “a fine species of 
stalked crinoid, belonging to the genus Benthocrinus, was dredged 
in 1884 in 2,021 ¢ fathoms, off Chesapeake Bay.” Later, he referred to 
the specimen as a species of Bathycrinus “ near B. gracilis Wyville 
Thomson.” No further mention is made of it, and the record and 
specimen appear to have been forgotten. Recently, however, the 
example has been sent to Washington, together with a large number 
of other crinoids, from New Haven, where I have had an opportunity 
of examining it. It proves to be a remarkably fine specimen of a new 
species of Bathycrinus, allied to B. aldrichianus, from the tropical 
mid-Atlantic, but quite different from anything heretofore known. 

The genus Bathycrinus was first discovered off the coast of Europe 
by the Porcupine, and has since been found abundantly in the north- 
east Atlantic, and recorded from the middle Atlantic, Antarctic 

Ocean, East Indies, mid-Pacific, off southern Japan, and off Kam- 

chatka, in the last four localities only within the past year. The 
first definite record for the genus on the American side of the At- 
lantic was published in January, 1908, when a small species, B. carib- 
beus, was described from the West Indies. It is therefore with con- 
siderable satisfaction that I am able to add another species of this 
especially interesting genus to the marine fauna of the American 
coast. 

BATHYCRINUS SERRATUS, new species. 

1885. Benthocrinus VERRILL, Rep. U. S. Commissioner of Fish and Fish- 

eries for 1883 (Pt. XI),. p. 521. 
1885. Rhizocrinus lofotensis VeERRILL, Rep. U. S. Commissioner of Fish 

and Fisheries for 1883 (Pt. XI), p. 551 (part) (not of M. Sars). 

1885. Bathycrinus sp. VERRILL, Rep. U. S. Commissioner of Fish and Fish- 

eries for 1883 (Pt. XI), p. 552. 

«Typographical error for 2045. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXIV—No. 1607. 
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Stem and basal ring lacking. 
Radial funnel with somewhat convex sides, and the anterior angles 

produced anteriorly between the first costals, about twice as broad at 
its anterior end as high; the radials are strongly convex dorsally; 
first costals trapezoidal, about as wide at the anterior end as long, with 
a strong median elevation occupying the whole of the posterior 
border, but becoming narrow anteriorly; costal axillaries about twice 

as broad as long, trapezoidal, the anterior angle very low, the anterior 
edges very slightly curved, furnished with a prominent rounded 
median ridge, narrow posteriorly, but rapidly widening anteriorly; . 
first three brachials oblong, not quite so long as broad; fourth brachial 

Fic. 1.—BATHYCRINUS SERRATUS; CROWN. 

trapezoidal, rather broader than long; fifth brachial similar; follow- 
ing brachials squarish; the distal edge of the second brachial projects 
somewhat, those of the third and following being strongly overlap- 
ping, giving the arms a very serrate appearance; the first six brachials 
are provided with a strong rounded median ridge and thin lateral 
borders; the remaining brachials are strongly convex dorsally; the 
first pinnule is on the tenth brachial. Length from lower edge of 

‘adial funnel to tip of arms 40 mm. (fig. 1). 

Type.—Cat. No. 22667, U.S.N.M., from U. S. Bureau of Fisheries 
steamer Albatross, station No. 2226; 37° 00’ 00’ north latitude, 71° 
54’ 00’" west longitude (off the coast of Virginia) ; 2,045 fathoms. 

et OM.) 



No. 1607. SOME NEW STALKED CRINOIDS— CLARK. 907 

A small fragment of the lower part of a stem from Albatross Sta- 
tion No. 2713, 38° 20’ 00’ north latitude, 70° 08’ 307’ west longi- 
tude (off the coast of Maryland), 1,859 fathoms, also appears to be- 
long to this form. 

This species is very distinct from any heretofore known from the 
Atlantic; the strongly serrate arms at once differentiate 
it from Bathycrinus carpenterii and B. australis, the 
somewhat convex and not at all constricted radial fun- 
nel separates it from 2B. aldrichianus, and the br oadly 
rounded instead of sharp median ridge on the costals 
from B. gracilis, ; 

Doctor Déderlein has recently expressed serious 
doubts regarding the possibility of considering Bathy- 
crmus as a genus distinct from Rhizocrinus, a conclu. 16. 2—Bary- 

sion at which I had also arrived inde- eee ne 
pendently, through a study of material pene 
from other localities than the source of 
his. I am here following him, however, in arbitrarily 
assigning certain species to one genus and others to the 
other, chiefly for the reason that the species in the west- 
ern Atlantic fall sharply into one or other of these gen- 

Fig. 3—Barny- era, and, until considerably more is known about the 
caixus reva- intermediate tropical Pacific forms, it would be rather TORIALIS; 

a . Basan ring hasty to reduce Bathycrinus to a synonym of Rhizo- 
ston jonsa ©ertnus. The West Indian species of Bathycrinus, de- 
<a scribed as B. caribbeus (fig. 2), evidently is much nearer 

Bathycrinus gracilis than to Rhizocrinus lofotensis, in spite of the 
elongate basal ring; but B. equatorialis (fig. 3), from the central Pa- 
cific between the Med dads Islands and Central America, is, so far as 
can be judged from the stem and basals alone, practi rally intermediate. 

RHIZOCRINUS VERRILLI, new species. 

1885. Rhizocrinus lofotensis Verritt, Rep. U. S. Commissioner of Fish and 
Fisheries for 1883 (Pt. XI), p. 551 (part), pl. xx1, fig. 57 (not 
of M. Sars). 

In 1885 Professor Verrill recorded,-under the name of Rhizocrinus 
lofotensis, a small Rhizocrinus which had been obtained in 640 fath- 
oms off Marthas Vineyard, Massachusetts. I have recently been 
enabled to reexamine the specimen, and find that it represents a 
species quite distinct from R. Jofotensis, which I propose to call 
FR. verrilli, in recognition of the great services rendered to science, 
particularly in regard to submarine life, by Professor Verrill. 

The species may be described as follows: Basals and radials anchy- 
losed, with no trace of sutures, forming a cup, about half as long 
again as its anterior diameter, with moderately and uniformly convex 
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sides; the portion of the stem remaining is composed of seventeen 
joints, with the anterior half of the eighteenth; the first stem joint 
is very short, the second about double its length, the third about 
double the length of the second, and so on to the fifth, which is 
squarish; the following joints increase more gradually in length, 
after the ninth being about twice as long as their terminal diameter ; 

the ninth and following joints also are rather strongly constricted 
centrally, with bulbous ends; first brachials very short, over twice as 
broad as long; second brachials about as long as broad at the proxi- 
mal end, trapezoidal, the distal end being about three-fourths the 
length of the proximal; remainder of arms lacking. 

The total length of the specimen is 15 mm., of which the calyx rep- 
resents a length of 1.5 mm. 

Type.—Cat. No. 22698, U.S.N.M. 

Professor Verrill regarded this specimen as a young example of 

R. lofotensis; but Sars says that in the young of that species the stem 
joints are more slender than in the adult, whereas in 2. verrilli they 
are very stout, resembling those of #. rawsondi more nearly than 
those of R. lofotensis. The greatest difference is found in the first 
brachials of the two species, those of 72. lofotensis being longer than 

broad, those of 2. verrilli being twice as broad as long; in the latter, 

moreover, two of the first brachials are much larger than the other 

three, a point which I shall discuss more fully later. 
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DESCRIPTIONS OF NEW SPECIES OF CRINOIDS, 

CHIEFLY FROM THE COLLECTIONS MADE BY THE 
U. S. FISHERIES STEAMER “ ALBATROSS” AT THE 
HAWAIIAN ISLANDS IN 1902; WITH REMARKS ON 
THE CLASSIFICATION OF THE COMATULIDA. 

By Austin Hoparr Cuarx, 
Of the United States Bureau of Fisheries. 

The present paper relates chiefly to the collections made in 1902 at 
the Hawaiian Islands by the steamer Albatross, of the Bureau of 
Fisheries, but contains also descriptions of new species obtained else- 
where by the same steamer, and a discussion of the classification of 

the free crinoids. 
Mr. Walter K. Fisher, of Palo Alto, California, who accompanied 

the Albatross on the Hawaiian cruise, made color notes from life of 
some of the species on the labels. I have made use of these notes, 
giving due credit to Mr. Fisher. 
Although the Albatross made 344 dredge hauls, the collection is a 

small one, containing only 64 specimens, representing 11 species, 7 
of which are known only from a single example, and 2 more from 
only 2. In other words, the entire collection is rather less in indi- 
viduals and in species than a single haul made by the A/batross in 
1906 in the Eastern Sea, off Kagoshima Gulf. However, in spite of 
its small size, it is a collection of very exceptional interest, quite as 
much through the forms which are lacking as through those in- 

cluded. 
No stalked crinoids were found among the Hawaiian Islands, all 

the forms belonging to the order Comatulida, the Comatulids, or 

Feather Stars. 
The order Comatulida, as at present understood, consists of 11 

families, including about 30 recent genera. Two of the families, 
Thiolliericrinide and Uintacrinide, each containing only a single 

genus representing, respectively, the least and most specialized types 

of the order, are only known in the fossil state. 

PRocEEDINGS U. S. NATIONAL Museum, VoL. XXXIV—No. 1608. 
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KEY TO THE FAMILIES OF COMATULIDA HAVING RECENT REPRESENTATIVES. 

ae harge- orals: present: o-- = =." = ee ee eee ‘THAUMATOCRINIDA. 

a’. No orals 

b. Basals present; cirrus sockets bordered anteriorly and laterally by an ele- 

vated ridge_____ 2 ee eA Ie 

b’. Basals metamorphosed into a rosette; cirrus sockets with no antero-lat- 

eral ridge. 

CeALNS Undivided=-=—=25- 58. = eee EXUDIOCRINID.®. 

ce’. Arms divide at least once. 

d. Mouth central, anus lateral; oral pinnules with the tips not furnished 

with a comb. 

e. Costals articulated. 

f. Middle and distal pinnules sharply triangular and styliform; cen- 

tral cavity of centro-dorsal very small. 

g. Muscular fossze on distal face of radials very high, much longer 

than broad; terminal pinnules very short, not extending be- 

yond tip of arm —_=_.---_____ ____-__> _-_ | AT ASSOMETRIDEN 

g’. Muscular fossie narrow and transversely linear; terminal pin- 

nules extending far beyond tip of arm____ ~~ 'TROPIOMETRID As. 

Middle and distal pinuules round, the articulations swollen; cen- ~ Ife 

tral cavity of centro-dorsal very large. 

g. Lower pinnules slender, like the following: opposing spine when 

present terminally situated; some or all of the cirrus joints 

* dice-box shaped: muscular fossxe on faces of radials meet- 

ing in the median line, and separated from the ligament fossz 

by a strong diagonal ridge_________ANTEDONID.® (restricted). 

g’. One or more of the lower pinnules enlarged, and much stouter 

than the succeeding; opposing spine, when present, centrally 

situated; cirrus joints with more or less convex borders; 

muscular fossze entirely and widely separated from each 

other,, but not separated by a diagonal ridge from the liga- 

ment fossse_____- 355 Stk ha ey eee HIMEROMETRIDA. 

é7. ‘Costals’ united: Dy" Sy zy sy— ee ZYGOMETRIDA. 

d’. Mouth marginal, anus central; oral pinnules furnished with a ter- 

VaR OEY ben(S(0) 00) 0% eee te Dee Neen ne oe EL ee COMASTERIDE. 

This key is, so far as possible, based upon obvious external char- 
acters which can be appreciated at a glance; a detailed discussion of 
the families and their fundamental characters is reserved for a future 

paper. 
The geographical and bathymetrical range of the families is as_ 

follows: 
THAUMATOCRINID.E (based upon a genus and species founded upon 

a single small, probably immature, individual) ; southwest of Mel- 
bourne, Australia; 1,800 fathoms. 

ATELECRINIDE (Atelecrinus) ; West Indies; coast of Brazil; Fiji; 
Hawaiian Islands; 291 to 610 (7809) fathoms. 

Evprocrinip® (Ludiocrinus; Decametrocrinus); West Indies; 
coasts of southern Europe; coasts of Somaliland, and the Crozet Is- 
lands, eastward to the Meangis and Hawaiian Islands, northward to 

Japan; 103 to 1,800 fathoms. 
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THALASSOMETRIDE (Vhalassometra; Stylometra, Charitometra; 

Pecilometra) ; West Indies and coast of Portugal southward to Ca pe 
Colony and the Crozet Islands, eastward to Australia, the Meangis 
Islands, the Galapagos Islands, Panama, and the Hawaiian Islands, 

and northward to Japan and the western Aleutian Islands; 52 to 1,600 
fathoms. 

TroproMetTrIDe (7'rvopiometra; Ptilometra; Asterometra; Calo- 

metra); West Indies and coast of Brazil; Madeira south’ to Cape 

Colony; Red Sea and east Africa eastward to the South Sea Islands, 
northward to Japan, and southward to the southern coast of Aus- 
tralia; mainly littoral and sublittoral, but in the Caribbean Sea, 
extending down to 278 fathoms. 
ANTEDONID, as restricted (Antedon; Thysanometra; Coccometra; 

Heliometra; Promachocrinus; Trichometra; Adelometra; Psathyro- 

metra,; Zenometra, Hypalometra, Isometra; Bathymetra; Thauma- 
tometra; Hathrometra; Leptometra; Compsometra; Tridometra; 

Nanometra; Lrythrometra,; Perometra) ; practically cosmopolitan ; 
littoral down to 2,900 fathoms. 

Himerometrip® (Oligometra; Cyllometra; Himerometra, Pon- 
tiometra) ; Caribbean Sea at Panama; East Africa and Madagascar 

eastward to the Marshall and Society islands, southward to New 
South Wales and northward to Japan; mainly littoral and sublittoral, 
but possibly extending down to 255 fathoms. 
ZYGOMETRIDE (Zygometra); northern Australia northward to 

Japan; sublittoral, and down to 152 fathoms. 
Comasteripaz (Comaster; Comatula); South Carolina and the 

Bay of Biscay, south to southern Brazil and Cape Colony; east 
Africa and Madagascar, eastward to the Society Islands and Peru, 
northward to Japan and southward to southern Australia; mainly 
littoral and sublittoral, but extending down to 830 fathoms in the 

Caribbean Sea. 
It must be emphasized that the collection undoubtedly represents 

but a very small fraction of the entire number of species inhabiting 
the area under consideration, but, on the other hand, it is probable 

that further investigation will not radically alter the general con- 

clusions. 
Crinoids were found only between 186 and 1,000 fathoms, 

although the investigations were carried on from the exposed reefs 

down to 2.629 fathoms. The following families were not represented : 

Thaumatocrinide, Himerometride, Tropiometride, Zygometride, 

and Comasteride, while representatives of the families Atelecrinide, 

Thalassometridxe, Eudiocrinide, and Antedonidee were secured. 

This is very significant, for the four families which, by their great 

abundance in the region from east Africa eastward to Oceania and 

northward to Japan (to which one of the families and seven of 
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the ten genera forming the others are exclusively confined), may 
be considered as peculiarly characteristic of it, are entirely absent; 
while the four families oceuring in the Hawaiian Islands are all 
of very wide distribution, in the Atlantic as well as the Pacific; more- 
over, the former are mainly littoral or inhabitants of shallow water. 
while of the latter three are confined to deep water and the other 
is cosmopolitan. The Hawaiian crinoids, so far as known, all be- 

long to very wide-ranging types inhabiting fairly deep water. Com- 
parison with other localities is interesting; in the following table 

are given the genera occurring in the West Indies, Japan, off the 
Crozet Islands, among the western Aleutian Islands, and in the 
Galapagos Islands, compared with those of the Hawanan Islands: 

| la = 

eee West Japan, | Crozet | Aleutian Geers Hawaiian 
Indies. Islands. | Islands. | Islands. Islands. 

Atelecrinide: 
PALELECTINUSS oo 5 a> a iominwie cc eetc cama ere OR een Pm ey [Pee as BS I SS 

Eudiocrinide: 
PU ALOCKE TUS aces cic enclose eee a : Ko feewrce we eel ccc tie cae «> ne ee ae 
DCCOMEET OCTUIBILS cao coast ele icin cain le Sea stos : EP ees oe one Sot. lee ee x 

Antedonide: 
tA CELOMEM Uciac cc snes a eee eee Ki Ni cadwcewdslesdoweneco| oo ccs kuio cl meeomeeee eae 
COCCONERT Goan ee a me A ee Pete Oras (ae ere nae aceiccc se 
PEP UERTONUCU Ce ace he statin a aia tatiana ed ll lettin 0 poeenee ee Passe ser) mersee ons S sen: 
I CULOIRELT Once ante a eee SE eRe! ees eee een Penne aye se 
EDU CLOILEUT nn see mae are niarers a S| Bacaeeena4 Se aemosse poseryearn pena e cd) sss5fc 225: 
Tridometna= 2-2 ne wate Renee Se te als ahin eee SRE e ic) pre ee (ean: < 
INGNOMETTOR. =< teak bh seme dete en ena re eer Sees ee it) fm ye 
RET OMCER Ease ie ae ee ee FOE ee KW Seka elliioc ces, 2ecrell lo dcmoeen |e 
PROUT MOTE Oe eee io ere et oe oe Se \ Sree oo A 4 x 
MRS OURO TILE Cre eet ele ee eee en) Pesan Acoscosand mar sari |-ootscocr ac 
TIONAL OM CLO ec ers oo oe ee eee ee eae “ : EE a 
DT ICHOMEU es ae Sate sane eee cena MT Rar SE MEAE IO SON SOR OC E I SE OE ic x 
ENOMEU Wa ons mee Maccaes seme aati “Gemeente ood Bcc: see. treo cet hese Se. * 

Thalassometride: 
CGROPLOMELT AS oon eee ent ee ‘ PE So ae or oe a Heri oS oe 
PeCcHuometra =a 2 oe = eck ee idewcee'a sfawaslacease pn Aerts ee it Eee pe | 
TROLASSOINELVO: 3 soe on tone ee eneseee ae loner ece se : : * x x 
UY LOTIREDT Oe aes eRe watstahtsr oe teeters Ie PoSSce Loo bommae nae pee nnonce poecanannc fcae cms 

Tropiometride: 
DT OTOMIEU aren pea ers Serene aia Gy Bepcecodes Preece soos poaacodsosl soca occcce 
LA STEV OMEN isin. x ccion aeoeee swkins Caen en eam eee ee ae a  Bbereinor meccmo ones poco nodac. oatcsoccs at 
GYD CLINE ee cen Smee eles wate ee es | ieee eas en Pere) Mere rere cern on en Shae 

Himerometride: 
QUIG ONE Ona. <inia) «ise 2 es «ain et ee : a Soper see coe ees Seocerson5 bosch oses es 
(CY Od Ree COREE ee EEE SEES Eo ee be sne ie Peeeee eee EOS em areeosot Cee oer 
EAVINETOMEUT Wee 5s oc aw mnie a) ee ee, > ne Pee eee EEC n my Memeo 2 occas ae 

Zygometride: 
ZAG ONCE, Ons erro soe on ae ene eee er 4 PE Pere rn ence boc cboctiaet oe 

Comasterid: 
COMGSUET a ee eee ere nee Ee BEEP Cees SRO seo ato Son 
COomnatuld, S22 2-2 5222 Ee RA GEE im Sl (mA EE BR pr ent aeons co oesococe ss 

It will be observed, then, that of the 8 genera represented in the 
Hawaiian Islands, 2 occur in the Aleutian and Galapagos Islands; 2 
occur in the Crozet Islands; 5 occur in Japan: 4 occur in the West 
Indies, only one of which occurs in Japan, two of them being known 

from only the West Indies and the Hawaiian Islands. 
The Hawaiian fauna, as at present known, comprises two West 

Indian genera (Zenometra; Trichometra), one East Indian-Japan- 
ese genus (/rédometra), one South Seas-Indo-Pacific genus (Decame- 
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trocrinus), one North Pacific genus Wea Neneray and three 
genera (Atelecrinus; Thalassometra; Charitometra) of exceedingly 
wide distribution; of the six species belonging to the three last, four 
are of a generalized type, while two, Thalassometra fisheri and Ohari- 
tometra lateralis show Indo-Japanese affinities. In other words, it is 
tropical oceanic; that is, composed of genera which are certain to be 
found in a/ tropical or subtropical isolated islands, with a slight 
West Indian and somewhat stronger Indo-Japanese tinge. As might 
be expected from the isolated condition of the islands, and the great 
distance separating them from any locality of which we have a clear 
idea of the crinoid fauna, all the species are new; but, rather oddly, 
there are no new genera. 

It is perhaps well to call attention to the fact that species have been 
recorded from the Hawaiian Islands, and specimens exist in collec- 

tions so labeled, belonging to the Comasteridxe and Himerometride ; 

these have probably been brought as curios to Honolulu from Japan 

Samoa and then sold as having been obtained in the Hawaiian 
Islands; did these families really occur, I am sure they would not 
have escaped such energetic collectors as the scientific staff of the 
Albatross. 

KEY TO THE CRINOIDS OF THE HAWATIAN ISLANDS.@ 

a. Basals present, forming a narrow band between the radials and the long 

conical centro-dorsal; no pinnules on the lowest 12 brachials. 

Atelecrinus conifer. 

a’. Radials resting directly upon the centro-dorsal; the second brachial, and 

all following, bear pinnules. 

b. Nine radials, giving rise to nine undivided arms__Decametrocrinus riugosus. 

b’. Five radials, giving rise to arms which divide at least once. 

c. Ambulacra of arms and pinnules naked. 

d. Centro-dorsal low, the cirri without definite arrangement; yellow or 

brownish; small. 

e. 25-45 cirrus joints; first pinnule greatly elongated and extremely 

SGI Creeenes tee Sed BN 8 ek es Trichometra vexator. 

e’. 10 or 12 cirrus joints; first pinnule only slightly longer than the 

SECON (wee ee oe 2 eee eS Se eS Iridometra crispa. 

d’. Centro-dorsal long and conical, the cirri in definite columns; red or 

purple. 

e. Cirri in 15 columns; calyx spiny; proximal cirrus joints elongated, 

CIS ShORGaAnGd: SOM == ee Zenometra triserialis. 

e’, Cirri in 20 columns; calyx smooth; all the cirrus joints greatly 

elongated, the distal without spines___-_~ Psathyrometra congesta. 

ce’. Ambulacra of arms and pinnules protected by large covering-plates. 

d. First pinnule larger and stouter than its successors; genital pinnules 

not pebanded. distal cirrus goiats very short and Bruny. 

@YThis key is not Adapted to any but Hawaiian species. 
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e. Calyx and arm bases very spiny; distichals + (8+-4).- 

f. First pinnule enormously enlarged with 12 joints; 10 to 12 arms 

up to 110 mm. in length; palmars not present; spines on cirri 

SNatp 238 ee aN eee eee Thalassometra hawaiiensis. 

f’. First pinnule not especially enlarged, with 22 joints; 17 arms 

1SO0 mm. in length; palmars present; blunt spines on cirri. 

Thalassometra gigantea, 

e’. Calyx and arm bases smooth; distichals 2. 

fe lesso than! oO); Cletus) s)O1N tS See eee Thalassometra fisheri. 

f’. More than 380 cirrus joints. 

g. Palmars absent; cirri stout with 55-60 joints. 

Thalassometra crassicirra, 

Palmars present on outer side of rays; cirri slender with 40 

o) LTH tS ee ee Ee ee oe ee Thalassometra delicata. 

d’. First two pinnules more slender than their successors with more 

numerous and smaller joints; genital pinnules expanded; all the 

cirrus joints elongated, without dorsal spines__Charitometra lateralis. 

, 

g. 

Order COMATULIDA. 

Family ATELECRINID A. 

Genus ATELECRINUS. 

ATELECRINUS CONIFER, new species. 

Centro-dorsal conical, the sides but slightly convex, 5 mm. broad 
at the base and 6 mm. long, bearing 15 columns (5 triple columns) 
of cirrus sockets, about 5 to a column, the cirrus sockets being similar 

in character to those of the other species of the genus. 
Cirri broken; the longest stump, which measures 35 mm., consists 

of 19 joints, of which the first 2 are short, the third about half again 

as long as wide, and the remainder about three times as long as 
wide; the joints do not overlap. 

Basals very narrow, forming a uniform narrow band between the 
radials and the centro-dorsal, not prominent interradially; the prox1- 
mal edge of the centro-dorsal is somewhat prominent in the angles 
of the calyx; radials somewhat over twice as broad as long, closely 

united laterally, the dorsal surface almost flat, the anterior edge 
straight, the posterior convex; first costal not quite so long as broad, 
oblong, slightly incised anteriorly, the dorsal surface moderately 

curved; costal axillaries about as long as broad, nearly square, the 
sides slightly concave; the brachials are similar to those in A telecrinus 

balanoides, but are proportionately stouter; the junctions between 
the costals and the first two brachials are more tubercular than in 

the other species. 
The longest arm is broken off at the twelfth brachial. The speci- 

men has no pinnules. 
The entire length of the specimen, from the tip of the centro-dorsal 

to the twelfth brachial, is 25 mm. 
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Color (in spirits) pal Suilles at Ww white. probably pollow in ts 
Locality —Albatross Station No. 3887; Mokuhooniki Islet. beari ing 

S. 15° W. 8.8 miles distant (north coast of Molokai); 552-809 
fathoms; globigerina mud. 

One specimen, much mutilated. 

Type.—Cat. No. 22685, U.S.N.M. 

Remarks.—A telecrinus conifer is at once distinguishable from the 
three other species of the genus by having three instead of two col- 

umns of cirrus sockets in each radial area on the centro-dorsal. It 
lacks the peculiar groove between the basals and the centro-dorsal 
which is found in the other Pacific species, and is much the largest 
species yet discovered. 

Atelecrinus was first discovered off Cojima, near Habana, Cuba, 
and later at many points in the Caribbean Sea, and off the Brazilian 
coast, southeast of Pernambuco; later the Challenger discovered it in 
the south Pacific near Fiji. The discovery of a species in the 
Hawaiian Islands, therefore, greatly increases its known geographic 
range. 

Family EUDIOCRINID ®. 

Genus DECAMETROCRINUS. 

DECAMETROC1.iNUS RUGOSUS, new species. 

Centro-dorsal very low, hemispherical, bearing about 90 closely 
crowded cirri; a rather large bare polar area, the surface thickly 

studded with shallow pits. 
Cirri broken off at the base; the longest fragment is 15 mm. long 

with 7 joints, the first very short, the second about as long as broad, 
the third about three times as long as broad, and the remainder about 
four times as long as broad; the first two joints are practically round 

in cross-section, the third and following becoming laterally com- 
pressed ; the joints are oblong with the distal ends nearly straight. 

Nine rays, each with an undivided arm; radials even with the 
edge of the centro-dorsal; first brachials about twice as broad as long, 

closely united in their posterior half, but widely free anteriorly, leav- 
ing a large U-shaped gap extending down between the anterior halves 
of adjacent first brachials; second brachial trapezoidal, half again 
as broad anteriorly as posteriorly, the sides concave; second brachial 
nearly twice as broad as long, the anterior and posterior edges equal 
to the anterior. edge of the first brachial in length, the lateral edges 
strongly concave; the long axis of its posterior face is at right angles 
to the median plane of the arm, but the long axis of its anterior face 
is turned nearly 45°; the fourth and fifth brachials constitute the 
first syzygial pair, sft is about as long as its greatest diameter, 
and strongly concave laterally; the long axes of its anterior and 

e 
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posterior faces are almost at right angles, the opposed syzygial faces 
being practically round; next four joints similar to the second brach- 
ial; the joints from the second to the ninth brachial are rather dis- 
proportionately large, and very strongly tubercular; the following 
joints are wedge-shaped, smooth, nearly twice as broad as long, soon 
becoming rather more obliquely wedge-shaped, or practically triangu- 

lar, about as long as broad, and distally wedge-shaped again and 
much longer than broad, as much as four or five times as long as 
broad on the terminal joints. The arms appear to have been between 

200 mm. and 250 mm. long. Syzygia occur between the fourth and 
fifth brachials, again between the ninth and tenth, and then at in- 

tervals of two to four (usually three or four) bifascial articulations. 

The first pinnule is on the second brachial; the genital pinnules 

have short round genital glands. 
Locality.— Albatross Station No. DAES ES center of Bird Island 

bearing S. 77° 30’ E.; 11.1 miles distance; 762-1,000 fathoms; white 

mud, foraminifera, and rocks. 
One specimen, badly broken. 

Type.—Cat. No. 22682, U.S.N.M. 
Remarks. —Decametrocrinus rugosus is readily distinguishable from 

the other species of the genus by its large size and swollen and 
strongly tubercular lower brachials, as well as by its low centro-dorsal 
bearing a very large number of cirri, and having a large bare polar 

area. 
The genus Decametrocrinus appears to be of very general occur- 

rence in the Pacific and Southern oceans; first discovered by the 
Challenger near the Crozet Islands, it was again taken southwest of 
Melbourne, Victoria, and later in the Meangis Islands, northeast of 
New Zealand. The specimens from the two first localities were re- 
ferred by Doctor Carpenter to the same species, abyssorum, while 
those from the last were considered to be distinct, and were called 
naresi. In 1906 the Albatross dredged a fine species off southwestern 
Japan which was described in the following year under the name of 
borealis. In depth, abyssorum ranges from 1,600 to 1,800 fathoms, 
naresi was found at 500 fathoms, and borealis at 361 fathoms, while 

pugosus was dredged somewhere between 762 and 1,000 fathoms, the 

bottom having receded during the haul. 
It is of course impossible to tell whether the 9-rayed character of 

the type of this species is constant, although externally no difference 
whatever is visible between the various rays. Doctor Carpenter has 
shown in-the case of Decametrocrinus abyssorum that the species is 

10-rayed from the radials outward, the basal star being 5-rayed as 
usual, thus suggesting that in the present specimen one of the rays 
has been omitted; it is necessary to be cautious, however, and not 
accept that conclusion hastily, in view of the recent discovery of a 
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more or less normal multiradiate condition ; in Rip erieree Brinata. 
It may be that the 9-rayed condition arises from a departure from the 
usual pentamerous type which affects the entire animal, and not from 
a mere doubling of the rays. 

It is well to here call attention to the fact that Promachocrinus and 
Decametrocrinus are not nearly related as supposed by Carpenter and 
Minckert; the former belongs to the Antedonide and is near to 
Heliometra, while the latter belongs to the Eudiocrinide and is re- 
lated to H'udiocrinus. 

Family ANTEDONIDZ. 

Genus woe lG EOE eA: 

TRICHOMETRA VEXATOR, new species. 

Centro-dorsal subconical, about twice as broad as high, bearing 40 
to 60 cirri, closely crowded together and without definite arrange- 
ment; there is a moderately large bare polar area. 

Cirri about 20 mm. long with 40 to 45 joints on the proximal part 
of the centro-dorsal, those near the apex being about half as long with 
25 to 30 joints; first cirrus joint short, second squarish, third and 
fourth about half again as long as broad, fifth and following to about 
the fifteenth about twice as long as broad after which they decrease 
gradually in length, the last 15 or 20 being squarish; the distal end 
of the elongate proximal joints project slightly on the dorsal side, 
and the dorsal side of the shorter distal joints is rather strongly 
convex, but true dorsal spines are not developed; the opposing spine 
is prominent and sharp, terminally situated, triangular, in length 
about equal to the diameter of the penultimate joint. 

Radials concealed; first costals short and broad, the lateral edges 
produced and in apposition, the anterior border strongly concave in 
the median line; costal axillaries about as broad as long, all the sides 
somewhat concave, with a rounded posterior border, incising the first 
costal. Ten arms 60 mm. to 65 mm. long; first brachials short, con- 
cave anteriorly, united interiorly in their posterior half; second 
brachials larger, triangular; third and fourth brachials (syzygial 
pair) about as long as wide, rather longer interiorly than exteriorly, 
the hypozygal being somewhat wedge-shaped; following six bra- 
chials oblong, broader than long, then becoming triangular about as 
long as broad, and elongate and somewhat swollen distally. Syzygia 
oceur between the third and fourth brachials, again between the ninth 
and tenth, and distally at intervals of two bifascial articulations. 

The lower pinnules are badly broken in all the specimens; the first 
pinnule and the pinnule on the fourth (1. e., “ third”) brachial are 

exceedingly slender, greatly elongated, with all but a few of the basal 
joints extremely elongated; the following pinnules are much shorter, 
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the third and following bearing genital glands; the second pinnule 
has much elongated joints, but those of the third and following pin- 
nules are not especially long. 

Color (in spirits).—White; yellow in life (Fisher). 
Localities.—Albatross Station No, 3859—Mokuhooniki Islet bear- 

ing N. 18° E. 5.6 miles distant (Pailolo channel, between Molokai 
and Maui) ; 138-140 fathoms; fine sand and mud. 

Arm fragments. 

Station No. 3865.—Mokuhooniki Islet bearing S. 79° W. 6.9 miles 
distant (same locality) ; 256-283 fathoms; fine volcanic sand and 
rock. 

Twenty-one specimens. 

Station No. 3883.—Mokuhooniki Islet bearing S. 80° 30’ W. 7.8 
miles distant (same locahty); 277-284 fathoms; globigerina ooze. 

Ten specimens. 
Station No. 3910—Diamond Head Light bearing N. 7° E. 12.5 

miles distant (south coast of Oahu, near Honolulu) ; 311-3837 fathoms; 

fine gray sand and mud. . 
Five specimens. 
Station No. 3925.—Diamond Head Light bearing N. 29° 30’ E. 

10.2 miles distant; 323-299 fathoms; fine gray sand, mud, and rocks. 

Two specimens. 
Type.—Cat. No. 22691, U.S.N.M.. from this station. 
Station No. 4105.—WLae-o Ka Laau Light, Molokai Island, bearing 

S. 45° 30’ E. 10.6 miles distant; 314-355 fathoms; fine coral sand 
and foraminifera. 

Six specimens. 
Remarks.—This species is very similar in general appearance to 7’. 

aspera of the coast of Florida, but it may be at once distinguished by 
the lack of the everted and spinous ends of the brachials from which 

7’. aspera gets its name. 

Genus IRIDOMETRA. 

IRIDOMETRA CRISPA, new species. 

Centro-dorsal hemispherical, bearing about 70 cirri without definite 

arrangement. 

Cirri 4 mm. long with 10 to 12 joints, the first short, the remainder 
longer than broad, the third, fourth and fifth being the longest; the 

opposing spine is represented by a small tubercle. 
Radials almost concealed; first costals short, narrowing rapidly 

anteriorly, and very deeply incised in the median line; they are 
rounded dorsally and widely separated; costal axillaries about as 
long as broad, all the sides concave, much produced posteriorly. Ten 
arms about 30 mm. long, resembling those of other species of the 
genus, as J. parvicirra or I, minuta. 
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First pinnule 6 mm. long with 12 or 13 joints, the first squarish, the 
second about twice as long as broad, the third about three times as 

long as broad, and the following becoming rather more elongated ; 
second pinnule 4.5 mm. long, similar to the first and with the same 
number of shghtly shorter joints; the third and following pinnules 

are shorter still and shghtly stouter, with the distal edges of their 

component joints everted and serrate and bear genital glands; distally 
the pinnules become very slender and increase somewhat in length. 

Color (in spirits).—Yellowish brown, the pinnules and cirri white, 

the interambulacal areas of the disk also white. 
Locality.—A lbatross Station No. 3938; Laysan Island Light bear- 

ing S. 88° 30’ E. 7.8 miles distant; 148-163 fathoms; white sand and 
broken shell. 

One specimen. 
Type.—Cat. No. 22692, U.S.N.M. 
Remarks.—Iridometra crispa agrees with 7. serrata in having the 

lower pinnules elongate and the first longer than the second, but it 
differs strikingly in lacking altogether the enormous eversion and 

overlap of the pinnule joints of that species; the cirrus joints, also, 
which in 7. serrata are strongly “ dice-box shaped” are practically 
eylindrical or oblong in /. crispa. 

Genus ZENOMETRA. 

ZENOMETRA TRISERIALIS, new species. 

Centro-dorsal elongate-conical, 6 mm. long by 3 mm. broad at the 
base, divided into 5 radial areas by interradial lines, which are not 

raised above the general area of the centro-dorsal; these lines are at 
first rather less in width than the diameter of the cirrus sockets, and 
become obsolete in the distal third of the centro-dorsal, which is 

thickly set with short spines; each radial area contains three crowded 
columns of cirrus sockets, usually five to a column. 

Cirri about 75 in number, slender, 40 mm. to 45 mm. long, with 60 
joints; first joint short; second rather longer; third about as long as 

broad; following joints becoming gradually longer to about the 
seventh, which is between two and one-half and three times as long as 

broad, then remaining uniform until about the eighteenth or twen- 

tieth, when they gradually decrease in length, becoming squarish 

about the thirty-third, and distally broader than long; the fourth or 

fifth to the eighth or ninth joints have their ends somewhat expanded, 

and the following have the distal dorsal edge rather prominent, 

giving the cirri a serrate dorsal and smooth ventral outline in profile; 

in the terminal portion the cirri become moderately compressed, 

and the dorsal surface of the joints becomes carinate and forms low 
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spines; the opposing spine is terminally situated, triangular, about 
equal in height to the diameter of the penultimate joint, and arising 
from the entire dorsal surface of that joint; the terminal claw is 
stout basally, slender distally, strongly curved, and longer than the 
penultimate joint; both the opposing spine and the terminal claw 
are rather disproportionately large. 

A deep cleft is present between the proximal part of the centro- 
dorsal and the radials; ends of the basal rays visible, bridging over 
this cleft interradially. Radials short, the anterior edge fringed 
with spines; first costal short, about four times as broad as long, in- 
cised in the median line by a backward projection from the costal 
axillary, and with the posterior edge strongly everted and very spi- 
nous; costal axillaries rhombic, about twice as broad as long, the edges 
everted and very spinous. ‘Ten deep, compressed arms, apparently 
about 150 mm. long; first brachial short, concave anteriorly, rather 
longer outwardly than inwardly where they are united in their proxi- 
mal half above the angle of the costal axillary; the posterior border 
everted and spinous; second brachial larger, irregularly quadrate, the 

anterior and posterior borders everted and spinous; third and fourth 
brachials (syzygial pair) about as long as broad, shghtly longer in- 
wardly than outwardly, the anterior and posterior edge and the syzy- 
gial line spinous; following five joints oblong, about half again as 
broad as long, with both edges everted and standing up vertically as a 
row of fine thickly set spines; the following joints are quadrate, about 
as long as broad, gradually becoming more elongate distally, at the 
extreme arm tips being oblong, and twice as long as broad; all the 
joints have overlapping spinous ends: Syzygia occur between the 

third and fourth, ninth and tenth, and fourteenth and fifteenth brach- 
ials, and distally at intervals of two to five (usually three or four) 

bifascial articulations. 
First pinnule 7 mm. long, very slender, the first four or five joints 

about as long as broad, broader than the others, the remainder filiform 
and elongated: second pinnule 10 mm. long, somewhat stouter than 

the first pinnule, the first two joints comparatively broad, and about as 
long as broad, the remainder elongate and slender; the following pin- 

nules are very slightly stouter and of decreasing length, then becom- 
ing longer again and slightly more slender distally; all the pinnule 
joints have slightly overlapping, finely spinous edges; the distal pin- 

nules have their two proximal joints considerably expanded, the first 
joint short and crescentic, the second about as long as its proximal 
diameter and trapezoidal, the remainder about three times as long 
as broad. 

Color (in life).—A deep purplish vinaceous, the calyx and arm 

bases brownish (Fisher). 
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Locality. Albatros OSs s Station No. 4122, Barber’s Point Light (near 
Honolulu) bearing N. 82° E., 2.2 miles distant; 192-352 fathoms; 
coarse coral sand and shell. 

One specimen. 
Type.—Cat. No. 22682, U.S.N.M. 

Remarks.—It was a ereat surprise to find the genus Zenometra 
represented in the Hawaiian Islands, as the two species with which 
I was previously acquainted are only known from the West Indies 

and the Atlantic coast off Florida and southern Georgia; moreover, 
the Hawaiian species differs markedly from the other two in having 
the cirri in three instead of two columns ‘in each radial area of the 
centro-dorsal, thus necessitating a change in the generic diagnosis, 

while the “ wall-sided ” character of the costals and lower brachials 
is much less marked, and the characteristic interradial ridges on the 
centro-dorsal are obsolete. These differences appear at first sight to 
suggest that Zenometra is really much nearer Psathyrometra than 
was previously supposed; but the very characteristic cirri with 
much elongate joints in the proximal part, and very short and spiny 
joints in the distal, the spiny character of the calyx and arm bases, 
and the elongate conical-columnar centro-dorsal are even more 

marked in Z. triserialis than in Z. columnaris and Z. pyramidalis. 
and show that the two genera are perfectly distinct, though their 
differential characters are somewhat different from those originally 
outlined. 

Genusse SAT HY ROME'T RA. 

PSATHYROMETRA CONGESTA, new species. 

Centro-dorsal conical, the tip rounded, 5 mm. broad and 5 mm. 
long, with 20 crowded columns of cirrus:sockets, 5 to a column, 4 
columns to each radial area; the columns in each radial area are not 
separated in any way from those in adjacent areas. Cirri lacking. 

Ends of basal rays prominent, forming an elongate interradial 
tubercle, which at its distal end separates the two topmost cirrus 
sockets of the adjoining radial areas; a deep cleft is present between 
the proximal end of the centro-dorsal and the dorsal surface of the 
radials, bridged over interradially by the ends of the basal rays; ra- 
dials visible as a small triangle over the anterior end of the tubercle 
representing the extremity of the basal ray; first costal short, nar- 
rowing anteriorly, deeply incised in the median line by a strong 
median backward prolongation of the costal axillary; the first costals 
are rounded and very widely separated; costal axillaries rhombic, 

longer than broad, the anterior angle approximately a right angle, 
the posterior angle acute, the two posterior sides somewhat strongly 
concave; a fairly sharp high median keel occupies the posterior two- 
thirds of the joint. Ten arms; first brachial short, longer outwardly 
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than inwardly, very y shar ply incised by an angular posteri ior prolonga- 
tion from the second brachial, and inwardly united for their anterior 
half, their free inward sides forming a straight line which is at right 

angles to their apposed edges: second brachial triangular, somewhat 
longer than broad; following brachials at first slightly wedge-shaped, 
broader than long, soon becoming triangular, as long as broad, and 
quadrate again and finally elongate distally; the distal edges of 
the joints project very slightly, making the arms somewhat rough. 
Syzygia occur between the third and fourth, ninth and tenth, and 
fourteenth and fifteenth brachials, and distally at intervals of three 

bifascial articulations. 
Color (in spirits).—Light Se ea pute 

Traeeale ee \lhatross Station No. 3992; Mokuaeae Islet bearing 

8. 54° E., 3.5 miles distant ; 400-500 feo fine gray sand and mud. 
One specimen, much mutilated. 
Type.—Cat. No. 22684, U.S.N.M. 

Remarks.—The four closely crowded columns of cirrus sockets in 

each radial area on the centro-dorsal distinguish this species at once 
from all the others of the genus; it 1s possibly nearest to ?. bigradata, 
which also has four columns of cirrus sockets in each radial area, 
but in P. bigradata they are very small and widely separated, and 

the radial areas are strongly marked off, while in P. congesta they 
are very iarge, and the division lines separating the radial areas are 

obsolete. 
Family THALASSOMETRIDAL 

Genus THALASSOMETRA. 

THALASSOMETRA HAWAITIENSIS (A. H. Clark). 

1907. Antedon hawaiiensis A. H. CiarK, Proc. U. S. Nat. Mus. XX XIII, p. 152. 

This species was not obtained by the .1/batross in 1902, but has 

previously been taken among the Hawaiian Islands at the following 

localities: 

Albatross Station No. 3475—Kaiwi Channel, southeast of Hono- 

lulu; 351 fathoms; fine white sand; December 6, 1891. 

Ty pe.—Cat. No. 22653, U.S.N.M., from this station. 

Albatross Station No. 3476—Same locality; 298 fathoms; fine 

white sand; December 6, 1891. 

THALASSOMETRA GIGANTEA, new species. 

Centro-dorsal large, conical, the apex blunt, divided by 5 inter- 

‘adial ridges into 5 radial areas, each with 2 columns of cirrus 

sockets, which are more widely separated from each other than from 

those of adjoining radial areas. 
About 30 cirri 60 mm. to 80 mm. long, stout, with 55 to 60 joints, 

the first 4 short, the fifth squarish, the aes and seventh about half 
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again as long as wide, the eighth twice As Jong as W vide, the nifith and 
tenth about half again as long as wide, the fallls ae squarish, grad- 

nally becoming shorter distally; the joints up to, and including most 
of, the eighth, are dull and rather rounded in cross-section; the 

distal portion of the eighth and the remaining joints are polished 
and more compressed; from the twelfth or thirteenth onward dorsal 
spines are developed. 

Ends of basal rays visible as a bunch of branching spines in the 
angles of the calyx; radials even with the edge of the centro-dorsal; 
first costals very short ; costal axillaries rhombic, over twice as broad as 
long; distichals 4 (8+4), rarely 2 (in the type five times the 
former, once the latter) ; palmars (when present) 2, developed on the 

inside of the arms (1, 2, 2,1). Seventeen arms (in the type) 180 
mm. long; first 10 brachials oblong, about twice as broad as long, 

then becoming triangular, about as long as broad, distally becoming 
quadrate and more elongate. The costals and oblong lower brachials 
have everted edges armed with numerous spines; the following 
brachials have the edges everted, but more bluntly spinous; the distal 
brachials have overlapping and spinous distal edges; the axillaries 

and second distichals (whether axillaries or not) and the second 
brachials bear a sharp median keel, which is absent from all the 
other joints. 

The first pinnule (and distichal pinnule when present) is 18 mm. 
long, stout (but not so stout as in 7. hawadiensis), with 22 joints, 

all of which are much broader than long and strongly carinate; the 

second pinnule is 10 mm. long and much more slender, the third and 
following 8 mm. long; the distal pinnules reach a length of 27 mm. 

Color (in he Cini hght chrome yellow; arms hght chocolate 

(Fisher). 
Locality —Albatross Station No. 3985; Hanamaulu warehouse 

(Kauai) bearing S. 53° 30’ W., 6 miles distant; 477-430 fathoms; 

gray sand, fo cone , and shore deposit. 

One specimen. 
Type.—Cat. No. 22687, U.S.N.M. 
Remarks.—The very large size, comparatively slender first pin- 

nule with relatively numerous joints, and the presence of palmars, as 
well as the remarkable proportionate stoutness of the cirri, distin- 
guish this species from the small 10 to 12 armed 7’. hawatiensis, in 
which the first pinnule is exceedingly stout, with only 12 joints. 

THALASSOMETRA FISHERI, new species. 

Centro-dorsal hemispherical, rather small, the cirrus sockets in 10 

columns, 2 in each radial area, and 2 to a column. 
Cirri 20 mm. long with 20 to 27 joints (most commonly 25 to 27), 

the first very short, the next two progressively longer, the fourth 
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squarish, the fifth half as long again to twice as long as broad, smaller 
distally than proximally, the terminal quarter with a polished sur- 
face like the succeeding, the proximal! three-quarters with a dull sur- 
face like the preceding joints; this joint has a blunt spine on its dor- 
sal distal edge; sixth joint about half again as long as wide, eighth 
squarish, the following remaining practically uniform; the sixth and 
following joints bear sharp dorsal spines. 

Radials concealed; first costals short, about three times as broad as 
long, with a rounded median tubercle; costal axillaries almost low- 
triangular, about twice as broad as long, the center strongly convex; 
distichals 2 similar to the costals. Thirteen arms (in the type) 
120 mm. long; first and second brachials oblong, about twice as wide 
as long, the former united interiorly for about two-thirds of their 
length; third and fourth brachials (syzygial pair) about as long as 
wide, the hypozygal much larger than the epizygal; following eight 
brachials slightly wedge-shaped, broader than long, then becoming 

more obliquely wedge-shaped or almost triangular, about as long as 
wide, and distally quadrate again and finally elongate. Syzygia oc- 

cur between the third and fourth brachials, again between the thir- 
teenth and fourteenth to fifteenth and sixteenth (more commonly the 
former) and distally at intervals of three to seven (most commonly 

four) bifascial articulations. The costals, distichals, and lower 

brachials are in close apposition and flattened laterally. 
First pinnule 7 mm. long with 15 or 16 joints, the first 3 to 5 large 

and strongly carinate, about as long as wide or somewhat wider than 

long, the remainder more slender and slightly longer than wide; 

second pinnule shorter, somewhat less stout at the base, and taper- 

ing evenly. to the tip, the lower joints not being disproportionately 
large, though they are somewhat carinate; third and fourth pinnule 
like second, but progressively shorter; the fourth and following pin- 
nules are 5mm. long with about 12 joints, slightly longer than broad, 
flattened and markedly carinate, the distal angles of each joint over- 

lapping the base of the next succeeding, producing a strongly serrate 
lateral outline; the joints are all subequal in size, so that the pinnules 
appear generally stouter, though smaller, than those preceding; 
these gradually become longer, reaching 9 mm. distally, but preserve 

their thin, flattened character, and the serrate appearance of the 

lateral edges. 
Color (in life) —Arms cadmium orange, darkest on pinnules; 

cirri bright lemon yellow (Fisher). 

Locality —A lhatross Station No. 4122; Barber’s Point Light (near 
Honolulu) bearing N. 82° E., 2.2 miles distant; 192-352 fathoms; 

coarse coral sand and shell. 
One specimen. 
Type.—Cat. No. 22686, U.S.N.M. 

7p 
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Remarks.—This species is related to in alessomaire COM PVESSU of 

the Philippines and 7’. orion of southern Japan, but is at once dis- 
tinguished by the prominent dorsal spines on the cirri, the greater 
number of cirrus-joints, and the greater proportionate length of the 

cirri, and the flatness and strong carination of the middle and distal 
pinnules. 

In the lists of species belonging to the two genera published when 
I established 7halassometra and Charitometra, orion and compressa 

were erroneously assigned to the latter. Porrecta and flava, of whose 
position I was at the time uncertain, also belong to Thalassometra. 

I take great pleasure in associating with this interesting species 
the name of my friend Mr. Walter K. Fisher, of Stanford University, 
California. | 

THALASSOMETRA CRASSICIRRA, new species. 

This species in its general appearance and proportions resembles 
7’. gigantea, but it differs in having exactly 20 arms, all the distichals 

being 2, and in having the costals, distichals, and first 7 brachials 
perfectly smooth, without spines, in close apposition and sharply 
“ wall-sided.” The cirri are stout, and resemble those of 7. gigantea, 
having approximately the same number of joints. The arms are 

about 120 mm. long. 
Color (in spirits).—Light orange brown, the costals, distichals, 

and first four brachials dark brown. 
Localities —A lbatross Station No. 3882; Mokuhoonilki Islet bearing 

N. 30° W., 3.1 miles distant (Pailolo channel, between Maui and 

Molokai) ; 136 fathoms; sand, coral, and rock. 
One specimen. 
Type.—Cat. No. 22689, U.S.N.M., from this station. 
Station No. 4107 —Lae-o Ka Laau Light, Molokai Island, bear- 

ing S. 34° 30’ E., 12.3 miles distant; 350-355 fathoms; coral, sand, 

and foraminifera. 
One small ten-armed specimen. 
Remarks.—The absence of palmars and the stout cirri with a com- 

paratively large number of joints distinguish this form from the 
only other “ bidistichate ” species of the genus occurring in the Ha- 

wauan Islands. 

THALASSOMETRA DELICATA, new species. 

Centro-dorsal small, conical, bearing 10 columns of cirrus sockets, 

2 to a column, the 2 columns in each radial area separated by a more 

or less Beonouced ‘radial ridge. 

Cirri 25 mm. to 30 mm. long of about 40 joints, the first 3 short, the 

fourth squarish, the following to the sixteenth about half again as 
long as wide, perfectly smooth, the surface dull; remaining joints 

Proc. N. M. vol. xxxiv—08——15 
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oti Tailcvaub at an squarish, then eradually becoming ‘shores all 

the short and polished joints are furnished with sharp dorsal spines. 
Ends of basal rays visible as small tubercles in the angles of the 

calyx; radials concealed; first costals very short, with the edges some- 
what raised, and a pronounced median tubercle; costal axillaries 

vhombic, over twice as broad as long, the edges somewhat raised, and 
with a rounded median keel; distichals and palmars 2, similar to the 

costals, but with the edges not so prominent; the latter occurring 

9, 1,1, 2. Twenty-eight arms (in the type) 100 mm. long; lower 
brachials discoidal, gradually becoming wedge-shaped (broader than 
long), then triangular; the rays and division series and the lower 
brachials up to about the fifteenth are sharply flattened laterally, the 
arms then becoming strongly compressed laterally, and developing 
strongly overlapping distal edges to the brachials, which in a lateral 
view appear as overlapping spines. Syzygia occur between the third 
and fourth brachials, again about the sixteenth and seventeenth, and 
distally at intervals of 2 to 8 (usually 4) bifascial articulation. 

The first pinnule is considerably longer and stouter than the fol- 
lowing, which decrease in length to about the fifth, after which they 

gradually increase distally, but never become very long. ‘The first 

pinnule is not excessively stout, as in 7’. havwadiensis, but is more of 
the proportions of those of 7. orion and 7. fisheri. 

Color (in spirits).—Brownish vellow, the distal half of the cirri 

lighter. 
Locality.— Albatross Station No. 3963; Laysan Island Light bearing 

N. 56° 30’ E., 6.6 miles distant; 319 fathoms; white sand and broken 
shell. 

Two specimens. 
Type.—Cat. No. 22690, U.S.N.M. 

Remarks.—The presence of palmars and the slender cirri with only 

40 joints distinguish this species at once from the preceding. 

CHARITOMETRA LATERALIS, new species. 

Centro-dorsal very thick, discoidal or almost columnar, more rarely 
truncated conical, bearing about 30 closely crowded cirri. 

Cirri 30 mm. to 40 mm. long, stout, with 16 to 19 (rarely as few as 
15 or as many as 21) joints, the first about half as long as broad, the 
second almost as long as broad, the third rather longer than broad, the 

remainder about half again as long as broad; the last 4 or 5 joints 

have the median part of the distal dorsal edge rather prominent, and 
the penultimate bears a small opposing spine. 

Rays and usually all of the first costals concealed by the centro- 

dorsal; costal axillary low and broad, nearly three times as broad 
as long. Ten arms 160 mm. to 180 mm. long; first two brachials very 
short, about four times as wide as long, oblong; the costal axillaries 

eS 
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and first three brachials have produced, thin, and everted lateral 

edges, those of adjacent joints in close apposition and flattened 
against each other, very crenulate anterior and posterior edges, often 
dovetailing more or less, and rounded median ridges; the following 
5 or 6 brachials are alternatingly tubercular, this feature being more 

or less pronounced, and sometimes almost obsolete in the smaller 
specimens; the fourth to about the twelfth brachials are wedge-shaped. 

broader than long, then becoming triangular and as long as wide, 
this continuing almost to the tip of the arm; the terminal brachials 
are quadrate, and finally elongate. Syzygia occur between the third 
and fourth brachials, again at about between the fifteenth and six- 
teenth, and distally at intervals of from 5 to 11 (usually 5 to. 7) bifas- 
cial articulations. The brachials are, all but those at the base of the 

arms, rather strongly overlapping with finely serrate edges; the costals 

and lower 6 or 7 brachials are very sharply “ wall-sided ” and flattened 
against each other; the lower 10 to 15 brachials have more or less de- 
veloped thin lateral flange-like processes, most developed in the pos- 

terior part; the lower brachials also have single small rounded tuber- 
cles developed on alternate sides of the median line, which may persist 

almost throughout the length of the arm. 
The first two pinnules are somewhat longer, and more slender than 

their successors, and are composed of a greater number of smaller 
joints; the following pinnules are very stout in the basal half, then 
taper to a slender tip, the expansion of the basal joints gradually be- 
coming less and less marked distally. 

Color (in life).—Arms ochre yellow; cirri clear lemon yellow 
(Fisher). The containing alcohol is stained either a deep orange-red 

or emerald green. 
Localities —Albatross Station No. 4177; Kawahioa Point bearing 

S. 54° W., 17.5 miles distant (off Nithau) ; 451-319 fathoms; gray 
sand and globigerine. 

One specimen. 
Station No. 4179—Kawahioa Point bearing S. 60° 45’ W., 19.2 

miles distant (same locality) ; 378426 fathoms; coarse sand, rocks. 

and pebbles. 
Six specimens. 
Type.—Cat. No. 22688, U.S.N.M., from this station. 

Station No. 4180—Kawahioa Point bearing S. 58° W., 19.5 miles 

distant (same locality) ; 426-417 fathoms; pebbles, globigerinx, and 

rocks. 
Two young specimens, arms 25 mm. and 80 mm. long. 
Remarks.—In the specimen with arms 80 mm. long both costals are 

visible, and the ends of the basal rays are prominent as vertically 

elongate tubercles in the angles of the calyx; the very broad character 

of the costals and lower brachials is very marked, as in the eversion 
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of their edges, especially the lateral edges; but the proximal and dis- 
tal edges as yet have not taken on the characteristic crenulate charac- 
ter of those of the adults. The basal broadening of the arms of this 
species reminds one of the same character seen in the arms of RAizo- 
crinus. This specimen is peculiar in having on one ray a regenerat- 

ing pair of arms in the place of a single arm lost, the distichals being 
2, thus making 11 arms in all; no specimen with more than 10 arms 
has heretofore been observed in this group of the genus. 

The smallest specimen has the entire radials visible; these have a 
pronounced rounded median ridge; the ends of the basal rays are 

prominent, and project rather more than in the preceding specimen. 
The broadness of the costals and lower brachials is marked, even at 
this early stage, though the succeeding brachials are much elon- 
gated; the eversion of the lateral edges of the costals and lower 
brachials is already apparent. 

Charitometra lateralis belongs to the same division of the genus 
as C. tuberosa from the Philippines and (. /ata from Japan; it 
differs from both in its larger size, much longer cirrus joints, which 

are about half again as long as wide instead of squarish, and the 
prominent eversion of the lateral edges of the costals and lower 
brachials, and the absence of the dorsal carination of the lower part 
of the arms, which is so characteristic a feature of C. tuberosa. 

DISTRIBUTION OF THE SPECIES BY STATIONS. 

Station No. 3475 —IKaiwi channel; 351 fathoms. 

Thalassometra hawaiiensis. 

Station No. 3476—Kaiwi channel; 298 fathoms. 

Thalassometra hawaiiensis. 

Station No. 3859.—Between Molokai and Maui; 138-140 fathoms. 

Trichometra vexator. 

Station No. 3865.—(Same locality) ; 256-283 fathoms. 

Trichometra vexator. 

Station No. 3882.—(Same locality) ; 136 fathoms. 

Thalassometra crassicirra. 

Station No, 3883.— (Same locality) ; 277-284 fathoms. 
Trichometra vexator. 

Station No. 3887,—North coast of Molokai; 552-809 fathoms. 
Atelecrinus conifer. : 

Station No. 3910.—South coast of Oahu; 311-837 fathoms. 

Trichometra vexator. 

Station No. 3925.—(Same locality) ; 323-299 fathoms. 
Trichometra vexator. 

Station No. 3938.—Off Laysan Island; 148-163 fathoms. 
Lridometra crispa. 
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Station No. 3963.—(Same locality) ; 319 fathoms. 

Thalassometra delicata. 

Station No. 3985— Off Kauai; 477-430 fathoms. 

Thalassometra gigantea. 
Station No. 3992.— (Same locality) ; 400-500 fathoms. 

Psathyrometra congesta. 

Station No. 4105.—Kaiwi channel; 314-355 fathoms. 

Trichometra vexator. 

Station No. 4107.—Kaiwi channel; 350-855 fathoms. 

Thalassometra crassicirra. 

Station No. 4122.—Southwest coast of Oahu; 192-352 fathoms. 

Thalassometra fisheri. 
Zenometra triserialis. 

Station No. 4157.—Vicinity of Modo Manu: 762-1,000 fathoms. 
Decametrocrinus PUugosus. 

177.— Off Nuhau; 451-319 fathoms. 

Charitometra lateralis. 

Station No. 4179.—Off Niuhau; 378-426 fathoms. 

Charitometra lateralis. 

Station No. 4180.—Ott Nihau; 426-417 fathoms. 

Charitometra lateralis. 

Station No. 4 

DESCRIPTIONS OF NEW SPECIES REFERRED TO, AND SOME 

ADDITIONAL SPECIES FROM THE PACIFIC OCEAN. 

TRICHOMETRA ASPERA, new species. 

Centro-dorsal hemispherical or rounded-conical, nearly covered 
with cirrus sockets. 

Forty to 60 cirri 15 mm. long, with 25 to 30 joints; first joint short : 
second joint about as long as broad; third to eighth joints about 
twice as long as the proximal diameter; these joints are rather 
strongly ‘“ dice-box shaped,’ with flaring and overlapping distal 
ends, which are especially prominent in the median dorsal part, 
though they can scarcely be called spinous; following joints increas- 
ing in diameter from the proximal to the distal end, where they over- 
lap somewhat, and gradually decreasing in length, from the twelfth 
onward being about as long as broad; while the distal dorsal border 
is somewhat prominent, it can never be considered a true spine; 
opposing spine arising from the entire dorsal surface of the penul- 
timate joint, situated at its distal end, its length rather less than the 
diameter of the joint; terminal claw usually rather longer than the 
penultimate joint, moderately stout, and comparatively slightly 
curved. There are usually a few small cirri situated near the pole 
which may be less than half as long as the “ long mature” cirri, and 
have 10 or 12 very slender and much elongated joints, with greatly 

expanded articulations. 
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Distal edges of radials even with the edge of the centro-dorsal, 
and very shghtly curved, not extending up into the angles of the 
calyx interradially; first costals very short (six or eight times as 
broad as long) and bandlike, with a rounded notch in the distal 

median line; costal axillaries rhombic, about half again as broad as 
long, with a rounded posterior projection incising the first costals: 
the anterior sides are moderately concave, but the anterior angle is 
not especially long; costals and two lowest brachials in close appo- 
sition and laterally flattened. Ten arms 45 mm. to 60 mm. long 
(usually about 50 mm. to 55 mm.) ; first brachial very short, much 

longer outwardly than inwardly, and almost bisected by a backward 

prolongation from the second brachial, which is irregular in shape 

and considerably larger: third and fourth brachials (syzygial pair) 
about half again as broad as long, rather longer on the inner than 

the outer side; following brachials to the eleventh wedge-shaped, 

much broader than long, with the anterior and posterior ends strongly 

concave; following brachials becoming more obliquely wedge-shaped, 

after the sixteenth or seventeenth triangular, as long as, or rather 
longer than, wide, after the proximal third of the arm becoming 
wedge-shaped again and more elongate, somewhat “ dice-box shaped,” 

and distally still more elongate, less and less obliquely quadrate, 
and more and more “ dice-box shaped.” Syzygia occur between 

the third and fourth, ninth and tenth, and fourteenth and _ fif- 
teenth brachials, and distally at intervals of two (more rarely 
three) bifascial articulations. The lower brachials have the distal 

edges strongly and prominently everted and spinous, standing out 
vertically from the axis of the arm, giving it a characteristic scal- 
loped dorsal outline; this condition, however, dies away after about 
the sixteenth brachial, the distal edges of the joints becoming almost 
smooth, although they may be seen, under a strong glass, to bear a 

fringe of short, fine spines. 

First pinnule 6 mm. long with 20 to 25 joints, very slender, the first 
3 or 4 joints about as long as broad, the remainder becoming pro- 

gressively elongated and exceedingly long and slender distally; after 
the fourth or fifth joint the distal ends become greatly expanded and 
widely flaring, overlapping the bases of the succeeding joints; this 
flaring of the distal ends is confined to the distal ends of the joints, 
arising rather suddenly; the distal end of a joint is usually about 
twice the diameter of the remainder; the pinnule of the first syzygial 

pair (first inner pinnule) may be similar or it may be twice as long 

as the first pinnule; the second pinnule is 4 mm. long, considerably 

stouter than the first, tapering evenly from the base to the tip, with 
10 joints, the first 3 squarish, the remainder becoming progressively 
elongated; the distal ends of the joints are not especially prominent ; 
third pinnule about the same length, but rather stouter (especially 
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distally) and much stiffer, with 10 joints, the first not so long as wide, 

the second and third squarish, the following becoming progressively 
elongated; the fourth, fifth, sixth, and proximal half of the seventh 
bear a large genital gland; following pinnules to the seventh or 
eighth similar, but gradually becoming longer and stouter; after the 

ninth the pinnules develop somewhat “ dice-box shaped ” joints with 
prominent distal ends, contrasting more or less with the smoother 
genital pinnules; the distal pinnules are 6 mm. long, the first joint 
short and wedge-shaped, the second about as long as wide, slightly 
trapezoidal, the remainder much elongated with prominent articu- 

lations and protruding distal ends. 
Type.—Cat. No. 22678, U.S.N.M.; from Albatross Station No. 

2666; off southern Georgia; 270 fathoms. 

THAUMATOMETRA PARVA, new species. 

Centro-dorsal rather small, hemispherical or low-conical, the cirrus 
sockets closely set in two or three crowded rows, leaving only a small 

portion of the dorsal pole bare. 
Cirri about 30 in number, 9 mm. long, with 10 to 12 joints; first 

joint squarish, second about half again as long as broad, third and 
fourth between three and four times as long as broad, following joints 
gradually decreasing in length, and gradually becoming broader 
dorso-ventrally and laterally compressed; the antepenultimate joint 
is oblong, about twice as long as broad, and the penultimate is about 
half again as long as broad and bears on its anterior dorsal edge a 
small opposing spine less than one-third of its transverse diameter 1 
leneth, which is directed obliquely forward; the terminal claw is 
about the length of the penultimate joint, rather stout, and moder- 
ately curved; the second to the fifth joints have expanded ends, but 

these die away as the joints become compressed. 
Radials even with the edge of the centro-dorsal; first costals short, 

oblong, about four times as broad as long, somewhat narrower ante- 

riorly than posteriorly, rounded, and well-separated laterally ; costal 

axillaries rhombic, somewhat broader than long, the anterior sides 

somewhat curved and the anterior angle rather sharp, with a rounded 

backward projection rising to a slight tubercle. Ten arms, appar- 

ently about 30 mm. long; first brachial wedge-shaped, the outer sides 

longer than the inner, entirety free interiorly; second brachial much 

larger, irregularly quadrate; third and fourth (syzygial pair) some- 

what longer than broad, and slightly longer interiorly than exteriorly ; 
fifth to eighth brachials oblong, about half again as broad as long, 

the joints then becoming wedge-shaped and about as long as broad: 

only the basal third of the arms is present. Syzygia occur between 

the third and fourth, ninth and tenth, and fourteenth and fifteenth 

brachials, 
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First pinnule 6 mm. long, very slender, with 15 joints, the first very 
short, the second and third about as long as broad, with their corners 
cut away, the fourth and fifth about half again as long as broad and 
more slender than the preceding, and the remainder becoming rapidly 
elongated with swollen articulations, and very slender and filiform ; 
second pinnule very slightly shorter, the first joint short, the second 
squarish, the third about half as long again as wide, and the 
remainder becoming progressively elongated; this pinnule is about 
as stout basally as the first, but does not taper so rapidly, so that 
the general appearance is considerably stouter; a large genital gland 
Is present, occupying from the fourth to the eleventh joints; follow- 
ing pinnules, so far as they remain, similar to the second. 

Color (in spirits).—White, the perisome darker. 

Type—Cat. No. 22694, U.S.N.M.; from Albatross Station No. 

3697; Sagami Bay, Japan; 120 to 265 fathoms. 

THAUMATOMETRA COMASTER, new species. 

Centro-dorsal low-hemispherical, nearly covered with cirrus-sock- 
ets which are closely crowded together and more or less irregularly 

placed. 

Forty to 45 cirrm, 8 mm. long (the “small mature” cirri being 
rather shorter), with 13 to 17 (usually about 15) joints; first joint 
short, second about as long as broad, third over twice as long as its 
proximal diameter, and the fourth, which is the longest, about three 
times as long as its proximal diameter; the following joints gradu- 
ally decrease in length, the 4 or 5 terminal joints being about half 
again as long as broad; opposing spine very small, terminally situ- 
ated, and directed obliquely forward; terminal claw about as long as 

the penultimate joint, rather stout and well curved; the lower joints 

have flaring and expanded ends, this character dying away on the 

terminal 5 or 6, which are somewhat compressed laterally. 
Radials even with the edge of the centro-dorsal; first costals very 

short, with straight lateral edges, concave anteriorily; costal axil- 
laries rhombric, about as long as broad, the anterior angle somewhat 
produced, the posterior projection imeising the first costal rather 
sharp. Ten arms about 45 mm. long; first brachial short, about twice 

as long exteriorly as interiorly, concave anteriorly, the inner edges 
entirely free; second brachial larger, irregular, with an angular pos- 
terior projection incising the first brachial; third and fourth brachials 
(svzygial pair) about as long as broad, shghtly longer interiorly 
than exteriorly; following 4 or 5 joints oblong or shghtly wedge- 

shaped, broader than long, then becoming more obliquely wedge- 
shaped and rather longer than broad, gradually increasing 1n length 

distally. Syzygia occur between the third and fourth, ninth and 
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tenth, and fourteenth and fifteenth brachials, and distally at intervals 
of three bifascial articulations. 

The pinnules appear to be similar to those of 7’. ists, but the genital 
gland on the second is much larger, and occupies the fourth to the 
eleventh joints. 

Color.—Grayish brown, the skeleton dull white. 

Type.—Cat. No. 22681, U.S.N.M.; from Albatross Station No. 

5032; in Yezo Strait: 300 to 533 fathoms. 

BATHYMETRA MINUTISSIMA, new species. 

Centro-dorsal rather small, hemispherical, the dorsal pole fur- 
nished with several rather long spines; the cirrus sockets arranged in 
3 crowded columns of usually 3 each in each radial area. 

Cirri about 45 in number, 4 mm. long, with 12 to 15 joints: first 
joint rather less than half as long as wide; second joint over twice 

as long as its proximal diameter, flaring rapidly from about the 

middle so that the diameter of the distal end is nearly twice that of 
the proximal; third and following joints very slender and greatly 
elongated, expanding in each direction, but especially distally, into 

large flaring ends; fourth joint similar; the following joints 

gradually decrease in length, the proximal ends becoming less and 
less enlarged, but the distal ends remain enlarged and funnel 

shaped; antepenultimate joint over three times as long as its proxi- 

mal diameter, expanding from the base to the tip, but more rapidly 

in the outer two-thirds; penultimate about twice as long as broad, 
with a long triangular opposing spine arising from the whole of 
the dorsal surface, and nearly as long as the distal diameter of this 
joint; its distal edge is perpendicular to the long axis of the joint; . 
terminal claw moderately slender, curved, about equal to the penulti- 

mate joint in length. 
Radials rather short in the median line, but strongly produced 

interradially, the anterior border being very strongly concave; the 
anterior interradial projections do not separate the first costals, 
which are very short, the lateral edge, which is about twice as long 
as the length in the median line, being not much more than one- 
third of the width; the distal border is broadly fringed with fine 
spines, and the dorsal surface is finely granulose; costal axillaries 
rhombic, broader than long, the edges, especially the anterior, strong- 

ly concave; the dorsal surface is finely granulose, and fine spines 
are developed laterally; costals and first two brachials on the out- 
side, and first three on the inside, in close apposition and flattened lat- 
erally, with very finely spinous lateral borders. Ten arms 13 mm. 
long; first brachial short, the outer edge rather longer than the inner, 

strongly concave anteriorly, the anterior border with a strong fringe 
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of very fine spines, the dorsal surface granulose; second brachial ir- 
regular in shape, with a strong rounded posterior projection; third 
and fourth brachials (syzygial pair) about half again as long as 
broad; following joints rather longer than broad, gradually becom- 
ing more elongate, in the outer part of the arm reaching a length of 
about three times their width; the brachials are all remarkable for 
their strongly concave surface, which makes them all strongly “ dice- 
box shaped ” with large and expanded ends, which, from the sixth 
brachial onward, bear a fringe of rather large spines. Syzygia occur 
between the third and fourth brachials, again between the ninth and 
tenth and fourteenth and fifteenth, and distally at intervals of two 
bifascial articulations (1. e., “in alternate joints”). 

First pinnule very slender and filiform; first 3 joints about as long 
as broad, strongly concave dorsally with prominent ends, then becom- 
ing rapidly elongated with broadly flaring distal ends; the tip of 
the pinnule is broken; the third and following pinnules bear on the 
fifth to the seventh joints (which are slender and much elongated) 
large genital glands; the distal pinnules are exceedingly slender, 
the first jomt nearly as long as broad, the second about twice as long 

as broad, wider proximally than distally, the remainder very slender 
and greatly elongated, with expanded ends. 

Bathymetra minutissima is scarcely half the size of the other three 
species of the genus, from all of which the presence of broad spinous 
borders on the costals and the prominent spinous overlaps of the 

brachials at once distinguish it. 

Type.—Cat. No. 22671, U.S.N.M.; from Albatross Station No. 

2761, east of the Abrolhos Islands, off the Brazilian coast; S818 

fathoms. 
BATHYMETRA BREVICIRRA, new species. 

Centro-dorsal hemispherical, rather low, bearing about 45 cirrus 
sockets in 3 crowded columns of 3 each in each radial area. 

Cirri 80 to 40, 6 mm. long, with 14 joints; first joint rather less 
than half as long as broad, second joint rather longer than broad, 
sometimes squarish, third joint rather more than twice as long as its 
proximal diameter, centrally constricted with expanded ends, fourth 
joint about three times as long as its proximal diameter, also strongly 
* dice-box shaped; following joints decreasing gradually in length, 
the proximal ends becoming less.and the distal rather more expanded, 
the antepenultimate joint being about twice as long as the diameter 
of its proximal end, the penultimate rather shorter, with an opposing 
spine which is not so long as the diameter of the joint, arising from 
its distal half; terminal claw short, conical, shghtly. curved, from 
one-half to three-quarters the length of the penultimate joint. 

Radials short, strongly concave anteriorly, and produced in the 
interradial angles of the calyx, but not separating the first costals; 
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first costals short, concave anteriorly, but with a straight posterior 
border, over twice as broad as its lateral and over three times as broad 
as its median length; costal axillaries practically square, the sides 
very little curved; costals and first two brachials flattened laterally 
and in close apposition. Ten arms about 25 mm. long; first brachial 

short, longer outwardly than inwardly, the anterior edge concave; 

second brachial about twice as large, irregularly quadrate; third and 

fourth brachials (syzygial pair) somewhat longer than broad, the 
epizygal oblong, the hypozygal wedge-shaped or almost triangular, 
the longer side in; following brachials squarish, after the ninth be- 
coming wedge-shaped, longer than wide, and more elongate distally ; 

all the brachials have a more or less concave surface, this becoming 
more marked after the ninth, when the distal edges begin to project 
somewhat. Syzygia occur between the third and fourth, ninth and 

tenth, and fourteenth and fifteenth brachials, and distally at intervals 
of three or four bifascial articulations. 

First pinnile long, filiform, with 11 joints, the first 2 squarish, then 
becoming rapidly elongate, the distal being exceedingly long and 
slender; the distal pinnules have the first joint wedge-shaped or 
almost crescentic, broader than long, the second wedge-shaped, longer 
than broad, and the following becoming progressively elongated. 

The comparatively short cirrus joints of this species, especially the 
second, which is hardly more than squarish, distinguish this species at 
once from the others in which the cirri are known; the large number 
of cirri and the comparative shortness of the interradial processes of 
the radials differentiate it at once from Bathymetra carpenteri. 

Type.—Cat. No. 22672, U.S.N.M.; from Albatross Station No. 
4766; western Bering Sea; 1766 fathoms. 

BATHYMETRA CARPENTERI, new species. 

1888. Antedon abyssicola P. H. CARPENTER, Challenger Reports, XXXVI, 

Zoology, pl. xxx, fig. 2 (not fig. 1), and p. 191 (part). 

The name carpenteri is here conferred upon the form obtained by 
the Challenger west of Tasmania, and referred to abyssicola by Doce- 
tor Carpenter. The difference between the two forms is so very con- 
siderable that it does not seem desirable to include them both under 
the same specific name, at any rate until intergradation shall have 
been proven. In Bathymetra carpenteri the centro-dorsal is low, sub- 
conical, about half as high as broad, the cirrus sockets distributed 
about its margin, and the outline of the calyx and lower part of the 
arms is rounded, much as in Antedon or Heliometra, whereas in B. 

abyssicola the centro-dorsal is about as long as wide, bearing cirri 

only about the dorsal pole, the basal haif or more of the centro-dorsal 
being smooth, and the calyx is long and slender, with a small angle of 

divergence, as in Charitometra incisa or C. basicurva. 
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It gives me pleasure to be able to associate with this species the 
name of the foremost worker on the unstalked crinoids, the late Dr. 

P. Herbert Carpenter. 

ADELOMETRA TENUIPES. new species. 

Ten arms; centro-dorsal conical, about once and one-half as long 

as broad, the sides rather shghtly convex, bearing 10 columns of cirrus 
sockets, close together, the sockets of one column alternating with the 
sockets of those adjacent; the columns are definitely marked, each 
consisting of about 4 sockets. 

Cirri about 30, 13 mm. to 18 mm. long, with 30 to 35 joints; first 

joint short; second about as long as wide, third joint twice as long as 
its distal diameter: fourth to tenth joints about three times as long as 

the distal diameter, then gradually diminishing in leneth, the six- 

teenth and seventeenth and remaining joints being about as long as 

wide; the elongate proximal joimts have expanded and funnel-shaped 

distal ends, dorsally somewhat produced anteriorly, sometimes form- 

ing a small spine, this feature becoming less marked as the joints be- 

come shorter; the fourteenth joint bears distally a sharp dorsal spine, 

which on the following joints progressively occupies more and more 
of the dorsal surface, after 4 or 5 joints arising from the entire dorsal 

surface; as the dorsal spines increase in extent, the ventral overlap 
decreases, so that ventrally the terminal joints are perfectly smooth; 

the opposing spine is an equilateral triangle not quite so high as the 
width of the penultimate joint, the apex situated shghtly beyond the 
center of the dorsal surface: terminal claw about the length of the 

penultimate joint, stout, and moderately curved. 

Except in the characters of the centro-dorsal and cirri, as detailed 
above, this species closely resembles A. angustiradia, discovered by 
the Challenger in the Ki Islands, and described from a specimen in 
practically the same condition as the type of A. tenuipes. 

Type.—Cat. No. 22677, U.S.N.M.; from Albatross Station No. 
2348; off Habana, Cuba; 211 fathoms. 

PSATHYROMETRA BOREALIS, new species. 

Centro-dorsal long-conical, 6 mm. long by 5 mm. broad, separated 

into five radial areas by interradial lines which are as wide as, or 

eshghtly wider than, the columns of cirrus sockets, and are continued 
to the tip of the centro-dorsal; cirrus sockets in 3 columns in each 
radial area, 7 to 9 to a column, separated from each other by narrow 

lines. In general form and build this is the most slender and delicate 

species of the genus. 
Type—Cat. No. 22670, U.S.N.M.; from Albatross Station No. 

4780: east of Agattu Island, Aleutians; 1,046 fathoms. 
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PSATHYROMETRA PROFUNDORUM, new species. 

Centro-dorsal conical, rather long, 7 mm. long by 4.5 mm. wide, 

divided into radial areas by interradial lines, proximally about half 
as broad as the cirrus sockets, gradually becoming narrow and obso- 
lete distally; 3 columns of cirrus sockets in each radial area, closely 
crowded together, with prominent edges, especially proximally, 6 

cirrus sockets to a column. The calyx and lower part of the arm 
are rather more tuberculous than in the other known species. 
Type—Cat. No. 22669, U.S.N.M.; from Albatross Station No. 

3342, off Moresby Island, Queen Charlotte group; 1,588 fathoms. 

ZENOMETRA PYRAMIDALIS, new species. 

Centro-dorsal long-conical, about twice as long as its width at the 
“proximal end, bearing 5 strong interradial ridges, high proximally, 
becoming gradually lower and finally obsolete distally; cirrus sockets 

in 2 columns of about 6 each, separated by a more or less distinct 
ridge, in each radial area. In other respects this species is similar 

to Z. columnaris, but the spines on the calyx are somewhat more 
numerous and much longer. The pointed centro-dorsal of this 
species makes confusion with Z. colummnaris impossible. 

Type.—Cat. No. 22668, U.S.N.M.; from Albatross Station No. 

2415, off Savannah, Georgia; 440 fathoms. 

HIMEROMETRA SUBCARINATA, new species. 

Centro-dorsal thick discoidal, the large bare polar area strongly 
convex, bearing about 40 cirri in two irregular rows; cirri 22 mm. 
long with 33-35 segments, those in the basal half of the cirrus slightly 
longer than wide, those in the distal half gradually becoming short 
and bearing prominent dorsal spines: radials just visible in the angles 
of the calyx; first costals short and broad; axillaries short, broadly 
pentagonal or almost triangular; the rays, distichals, and first 2 
brachials are in close apposition and are strongly flattened laterally ; 

distichals 2, articulated; the costals, distichals, and first 2 brachials 

have a very narrow, delicate, raised median line, giving them a very 

characteristic appearance. Forty arms, 80 mm. long; first 2 brachials 

slightly wedge-shaped, following 6 discoidal about half as long as 

wide, then becoming quadrate, and almost triangular, soon becoming 

quadrate again, and almost oblong distally; the third and fourth 

brachials are united by syzygy; the next syzygial pair occurs at from 

the twentieth to the thirty-sixth (usually about the twenty-fifth) : 

the distal intersyzygial interval is from 5 to 12 (usually about 7) 

brachials; first pinnule slender, stiffened, ¢ min. long, with 15 seg- 

ments, the first 3 squarish and strongly carinate, the fourth 
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trapezoidal and somewhat carinate, the remainder elongated ; second 
pinnule 11 mm. long, with 20 segments, the first 2 short and carinate, 

the others elongate, about two and a half times as long as broad; 
third and fourth pinnules similar and equal in length, 15 mm. long, 
with 18 to 20 segments, the first 2 as in the second, the others elon- 
gate, three or more times as long as broad; fifth pinnule 8 mm. long, 
most like the first; following pinnules 5 mm. long, small and weak, 
becoming slightly longer distally. The elongate lower pinnules are 
comparatively slender, but stiff and wiry. 

Type.—Cat. No. 22666, U.S.N.M.; from Albatross Station No. 

4880; Sea of Japan; 59 fathoms. August 2, 1906. 

OLIGOMETRA CARIBBEA, new species. 

Centro-dorsal thick-discoidal, with a rather large bare polar area, 

and bearing 2 irregular marginal rows of cirri. 
Cirri about 20 in number, 5 mm. long, with 15 to 17 (usually 15 or 

16) joints; first joint very short, second rather more than half as long 
as broad, the remainder squarish; the second and third joints bear on 
their distal edge a sharp dorsal spine, which after one or two joints 
moves to the middle of the dorsal edge; the opposing spine is rather 
less than the diameter of the penultimate joint in length, and stands 
out vertically from the middle of the dorsal side; terminal claw not 
quite so long as the penultimate joint, stout, and strongly curved. 

Radials visible, but very short; first costals oblong, about twice as 
broad as long, sightly concave anteriorly, just in apposition laterally, 
but not laterally flattened; costal axillaries pentagonal, about as long 
as broad. Ten arms, probably about 25 mm. long; first brachial 
wedge-shaped, the longer side out and inwardly united for about the 
proximal two-thirds; second brachial larger, irregular in shape; fol- 
lowing brachials squarish, gradually becoming wedge-shaped, more 
oblique after the twelfth, when they are about as long as wide. 
Syzygia occur between the third and fourth, ninth and tenth, and 

fourteenth and fifteenth brachials, and distally at intervals of three 
bifascial articulations. 

First pinnule 5 mm. long, with 6 joints, the first short, but distally 
produced into a rounded projection, the second rather more than twice 
as long as wide, the remainder greatly elongated; second pinnule 
similar, equally stout basally, but not quite so long; third and fol- 
lowing pinnules 3.5 mm. long, the first two joints short (the first 

somewhat broader than the second), the third, fourth, and fifth some- 

what expanded laterally to protect the genital glands; the distal 
pinnules are lacking. 

Type.—Cat. No. 22676, U.S.N.M.; from Albatross Station No. 2146; 

off Colon, Canal Zone; 34 fathoms. 
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CYLLOMETRA ALBOPURPUREA, new species. 

This species represents ('. manca in the waters about southern 
Japan; it differs strikingly from that species in having all the cirrus 
joints subequal in length, the distal with only slight paired tubercles 
on the dorsal side. In @. manca the-proximal cirrus joints are much 

elongated, the distal short, with long bi- or tri-dentate dorsal spines. 

The number of arms in (. albopurpurea varies from 10 to 30, but is 
most commonly about 20. The 10 armed forms differ from (. tigrina 
in being more slender, with the second pinnule more slender, and 
composed of much elongated instead of short joints. 

Type.—Cat. No. 22698, U.S.N.M.; from Albatross Station No 
5095; Uraga Straits, entrance to Tokyo Gulf, Japan; 58 fathoms. 





Be NEW AMPHIPOD ‘CRUSTACEAN, ORCHESTOIDEA 
BIOLLEYI, FROM COSTA RICA. 

By Tuomas R. R. Srepspine, 

Of the Royal Society, London, Pngland. 

Before proceeding to describe a new species of Talitridse I wish to 
refer to a former paper on Amphipoda from Costa Rica, in which | 

figured and described as new Hyalella faxoni, pointing out its near 
relationship to other forms earlier described under various names. 
Recently, in her very interesting paper cited below, Miss Weckel has 
made 77. faxont a synonym of the species which in her opinion ought 
to be called LZ. knichkerbochert (Bate). The independence of ZZ. 
faxoni is not a matter of great moment; but the question remains an 

open one whether it may not be more inconvenient than necessary to 
fuse under one name the forms of //yalella which have been dis- 
tinguished as dentata and inermis. Supposing that a single name 
is required, there are three to choose from with claims prior to Bate’s 
knickerbockert. ‘These are the obscure Ampithoe dentata Say, 1818, 
Amphitoe aztecus Saussure, 1858, and Amphithoe andina Philippi, 
1860. The reader inclined to accept a bias in a certain direction 
may consult the notes on these names in the bibliography to the 

“Challenger Amphipoda,” 1888, as well as the references supplied 
by Das Tierreich in 1906, 

In the Amphipoda of Das Tierreich there is an inconsistency be- 
tween pages 523 and 524, the former affirming that the palp of the 

first maxilla is one-jointed in the family Talitride, the latter that it 
is two-jointed in the genus 7'alitrus. The alternative character of 
“minutely two-jointed ” should have been added to the description 
of the palp in the diagnosis of the family. 

Family TALITRIDA. 

1813-14. Orchestid@ Leacn, Edinburgh Encyclopedia, VII, p. 452. 

1906. Talitride STEBBING, Das Tierreich, Lief. 21, p. 528. 

1907. Orchestiide ADA WECKEL, Proc. U. 8S. Nat. Mus., XX XITI, p. 54. 

@Proc. U.S. Nat. Mus., XX VI,-1903, p. 928, pl. Ext. 
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Genus ORCHESTOIDEA Nicolet. 

1849. Orchestoidea Nico.et, in Gay, Hist. Chile, III, p. 229. 

1906. Orchestoidea STEBBING, Das Tierreich, Lief. 21, p. 527. 

This genus agrees with both sexes of 7alitrus and with the female 
of Talorchestiu in having the first gnathopod simple, differing from 
the male of Zalorchestia and both sexes of Orchestia in which the first 
gnathopod is subchelate. All the four genera have the second gnatho- 
pod in the female feebly chelate, but in the male this is the. case 
only with Zalitrus, the second gnathopod of the male in the other 
three genera being powerfully developed. These distinctions do not 
enable us to separate a species of Zalorchestia or Orchestoidea trom 
one of Talitrus, when only female, nor yet an Orchestia from a 
Talorchestia, when only male specimens are available. But as these 
animals are generally plentiful, where they occur at all, any diffi- 
culty arising from the absence of one or other sex will not as a rule 
be of long standing under the energy of modern research. 

ORCHESTOIDEA BIOLLEYI, new species. 

Plate XII. 

Integument smooth and shining, but under a high power showing 
the three-spiked markings often seen in this family.- Fifth side-plate 
of perwon as deep as fourth. Postero-lateral corners of third pleon 
segment quadrate with minute projecting point. 

Eyes large, dark, roughly rounded, in the largest specimens sep- 

arated only by a short space at the top of the head. 
First antenne very short, third joint of peduncle rather the longest, 

equal to the little five-jointed flagellum. Second antenne in the male 

longer than the body, last joint of peduncle considerably longer than 
the preceding joint, flagellum 39-jointed, more than thrice as long 

as the peduncle; in the female much shorter than the body, flagellum 
23-jointed, not greatly longer than the peduncle. 

The mouth-organs are in close agreement with those of 7'alitrus 

and ZValorchestia. The minute palp of the first maxille appears to 
be 2-jointed, with the second joint considerably shorter than the 

first. 
The first gnathopods, in accord with the generic character, are 

simple in both sexes, but in the male the rather large fifth joint has 

at the distal end of the hind margin a transparent bulb or bubble- 

like expansion, which is wanting in the female. 
The second gnathopods of the male have the fifth joint very 

small and feebly separated from the strong ovoid sixth joint, the 
hind margin of which is characterized by having near the distal end 
2 small transparent bulb, the distal end itself being rounded and 
tipped with a spine. Within this apex the strong finger closes into a 
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pocket, being fitted over a broad spinose curve of the palm, between 
which and the hinge it inserts a squarish projection of its inner mar 
gin into a corresponding depression of the palm. The second enatho- 
pod of the female is of the usual membranaceous character, the second 
joint expanded in the proximal half, the fifth joint wider and a little 
longer than the sixth, which is rather strongly and not narrowly 
produced beyond the diminutive longitudinal finger, which lies in a 
setulose gap of the sixth joint’s front margin. In the male specimen 
from which the detail figures have been drawn one of the enathopods 
of the second pair is decidedly smaller than the other and is without 
the transparent process on the hind margin. In another specimen, 

FIG. 1.—ORCHESTOIDEA BIOLLEYI, MALE 

probably abnormal, the apex.of the sixth joint of the second gnatho- 

pod is laterally outdrawn, obscuring its ordinary character. Only 
one member of the pair is present, and the specimen is otherwise 

defective. 
The first three pereopods are short, the second shorter than the 

first, with its finger more strongly notched. The third perseopod has 

its second joint almost circular, much less in diameter than the length 

of the side-plate. The fourth and fifth perseopods are very much 

longer, the fifth having its second joint much wider than that of the 

fourth pair, and its total length somewhat greater. The fingers in 

these two pairs are long and slender, in all the pairs there is an 

obliquely pointed spine in advance of the unguis. All the branchial 
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vesicles are canon & isted. The marsupial plates of the female 

examined do not seem to be fully developed. 
The slender pleopods have along the peduncles two rows of short 

spines and two coupling-hooks. The rami are about nine-jointed, and 
are scarcely as long as the peduncles. 

The first uropods have the peduncle longer than the subequal rami, 

one of which has conspicuous spines only at the apex. The second 

pair have one ramus much longer than the other, with the peduncle 

Fic. 2.—ORCHESTOIDEA BIOLLEYI, FEMALE. 

of intermediate length. The third pair have the ramus about equal 

in length to the peduncle. The telson is about as broad as long, 

distally tapering, with a dividing line running up some part of the 

length from the apex. 
Leneth of male about 10 mm., of female about 7.5 mm. 

Habitat.—Several specimens were collected in February, 1907, at 

Punta Arenas, Costa Rica (Pacific coast), in sand, under trunks of 

trees, by the late Professor P. Biolley, out of respect to whom the 

specific name has been given to this species. 

Type.—Cat. No. 38343, U.S.N.M. 

EXPLANATION OF PLATE XII. 

ns. $,m Ss. Q. Lines indicating natural size of male and female specimens, 

from which the details have been figured. 

a. s., d. i. Upper and lower antenne of male. 

mur. 1. First maxilla of male, the inner plate seen by transparence through 

the outer. The scale of magnification higher than in the other figures. 

gn. 1, gn. 2, gn. 1, 9, gn. 2, 9. First and second gnathopods of the male and 

female, with portions of the same more highly magnified. 

prp. 1, 2, 3, 4, 5. The five perzeopods, with parts of the first, second, and fifth 

more highly magnified. 

urp. 1, 2, 3, T. The three uropods and the telson, with the latter more highly 

magnified. 

Two uniform scales have been used for the lower and higher enlargement 

of all the parts except the first mawxilla. 
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DESCRIPTIONS OF NEW SPECIES OF MOLLUSKS FROM 

Pee PACIFIC COAST OF THE UNITED STATES, 

WITH NOTES ON OTHER MOLLUSKS FROM THE 
SAME REGION. 

By Witit1am Hearry Dat, 

Curator Division of Mollusks, U.S. National MWiusewn. 

The generosity and interest of correspondents on the Pacific coast, 
especially in Southern California, through small but continuous con- 
tributions, have greatly enriched the series of mollusks from the 
Pacific States in the collection of the U. S. National Museum. Not 
only has the wider geographical range of known species thus been 

made evident, but new species or varieties are constantly coming in 
as the fruit of their researches. It is probable that this may con- 
tinue for some time to come, as experience has shown that the rarities 

of one season become commonplace residents during another, as was 
shown in the summer of 1907, when Calliostoma supragranosum 

Carpenter, previously known by half a dozen specimens collected 
during the last forty-five years, swarmed on the new Government 

breakwater at San Pedro, to the surprise and delight of collectors. 
While the hoped-for manual of west coast shells is in process of 

preparation it becomes necessary, for the convenience of collectors, to 

assign names to the treasures they discover, and in order that manu- 
seript names may not pester the bibliographer, these names must 

from time to time be published. The present paper is one of several 

by the writer which owe their existence to these conditions and record 

our indebtedness to the energetic amateur students of the mollusca of 

the region mentioned. 
No region out of the Tropics appears to be richer in interesting 

mollusks than the Californian coast. On the Atlantic we have to pro- 
ceed to the Floridian peninsula for a parallel, and even then the dis- 
crepancy in favor of California remains great. Perhaps nowhere in 
the world may those seeking rest or recuperation find a more con- 
genial and comfortable opportunity, at any season of the year, for 
occupying themselves with what the old French conchologists called 
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* La belle Science,” and, at the same time, of adding solid informa- 
tion to that already on record. 

For the data accumulated in this paper I am indebted especially, 
among others, to Dr. R. H. Tremper, Messrs. Herbert N. Lowe and 
KF. W. Kelsey, and the U. S. Bureau of Fisheries. 

Genus CLISTAXIS Cossmann. 

Some years ago Doctor Jeffreys proposed for a deep-water species 
the name Cryptaxis, which proved to be preoccupied by Lowe in 
land shells and for which Cossmann substituted Clistaxvis. The shell 
resembles Cylichna (=Bullinella Newton), but has the spire almost 
concealed. Jeffreys afterwards referred to this genus a shell, (. 
crebripunctatus, from the 7riton dredgings, which has somewhat the 
form of Scaphander, but with the spire, except the apex of the 
nuclear shell, concealed. Whether this form is of the same genus 
as the original type, C. parvula Jeffreys, seems doubtful, but is too 
complicated a question to enter upon at this time. <A species re- 

lated to C. crebripunctatus, and which appears to be undescribed, 
was collected by Prof. F. W. Kelsey, in 50 fathoms off the entrance 
to San Diego Harbor. Two specimens were obtained, showing that 
the animal is contained withir the shell, where it had been allowed to 
dry. In contracting, the test was badly shattered, but showed very 
strong spiral rows of punctations. A much smaller specimen was 

better preserved and affords the following notes: 

CLISTAXIS? POLYSTRIGMA, new species. 

Shell small, white, barrel-shaped, with the posterior part of the 
outer lip extending slightly beyond the apex of the shell: form much 
as in Haminea solitaria Say; apex sunken, imperforate, the spire 
concealed; outer lip partly membranous and contracting in drying, 
the shell normally covered with a thin periostracum, which in dry- 
ing splits and contracts; sculpture of close, numerous, spiral rows of 

emphatic punctations, covering the shell; aperture ample; outer lip 
thin and submembranous, its posterior extremity rounded over 
evenly to the suture, the anterior part not expanded; pillar lip thin, 
arcuate, the margin reflected, forming a gutter just outside the mar- 

gin; body with little callus, only one whorl visible. Length of 
young shell, 2.8; maximum diameter, 2.2 mm. 

Type.—Cat. No. 110649, U.S.N.M. In 50 fathoms, off entrance 
to San Diego Harbor, F. W. Kelsey. 

The adult is at least three times the length above given. The soft 
parts do not envelop the shell. ‘The dried animal shows through its 
translucency the bases of three white gizzard plates which it is im- 
possible to extract owing to the fragility of the shell. It is possible, 
however, to see that the plates are long, narrow, straight, parallel- 
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sided, and very large for the size of the animal. The plates in 

Haminea are quite different, so that, notwithstanding the general 

similarity of the shells, the present species can not be referred to the 
genus [Hamined. 

Genus PEDIPES Seopoli. 

PEDIPES LIRATUS W. G. Binney. 

This species was described from Cape St. Lucas, and many years 
later was collected near San Diego by C. R. Orcutt. Professor Kel- 

sey now carries its northern limit to the village of La Jolla, on the 
seashore north of San Diego. 

. Genus TURRIS Bolten. 

(Pleurotoma Lamarek. ) 

Section ANTIPLANES Dall. 

TURRIS (ANTIPLANES) DIAULAX, new species. 

Shell small, acute, conic, brownish, with about nine whorls; 
suture distinct, not appressed ; surface smooth, except for incremental 

lines and two impressed shallow spiral channels near the periphery 
of the whorls; the surface just behind each channel is shghtly 
raised, forming a flattish band about as wide and high as the chan- 
nel is wide and deep; on the base and canal there are also some faint 
spiral threads; the sides of the spire are flattish, the periphery near- 
est the succeeding suture, which is laid on the anterior edge of the 
anterior channel, thus giving the whorls a sort of overhang in appear- 

ance; aperture short and rather narrow; outer lip sharp, simple, pro- 

duced; anal suleus narrow and rather deep, situated just behind the 

posterior channel; body without callus; canal short, wide, recurved ; 

pillar lip arcuate, smooth. Height of shell, 19.0; of last whorl, 10.0; 

of aperture, 6.5; maximum diameter, 6.5 mm. 
Type.—Cat. No. 110609, U.S.N.M. U.S. S. Albatross station 293 

off Los Coronados Islands, near San Diego, California, in 34 fathoms, 

sand. 
This is quite a well-marked species, and differs from most of the 

others in its group in its stronger spiral sculpture. 

There is a group of forms on the Pacific coast which have been 

referred by Carpenter to Drillia, in which usage he has naturally 

been followed by the collectors and students of the fauna. This - 

group comprises “Drillia” inermis Hinds, D. incisa and D. cancel- 

lata Carpenter, and the following species. Under Plewrotoma, P. 

inermis Hinds, 1844, is preoccupied by P. imermis Partsch, 1843; 

P. cancellata J. Sowerby, 1827, and about half a dozen others ante- 

date P. cancellata Carpenter, 1863. For inermis Hinds, I would pro- 

pose the specific name ophioderma, and for cancellata Carpenter, the 
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name riénes. All belong to the subgenus Surcula, though not to its 

typical group. The following form is close to P. ophioderma, and 
for some time was regarded as a slender variety of it. The examina- 
tion of a number of specimens and their constancy in character lead 
to the conclusion that it is a distinct species. 

TURRIS. (SURCULA) HALCYONIS, new species. 

Shell small, slender, very acute, of a livid purple covered with an 
olivaceous periostracum, with about eleven whorls; nucleus more or 
less eroded, but apparently smooth, acute, and including about two 

and a half whorls; subsequent whorls rather flat, compressed and 
appressed at and in front of the suture, with a rounded base and 
inconspicuous anal fasciole; sculpture chiefly of flattish spiral 
threads, one at the suture, three smaller ones in front of it, followed 
by a flat broader one representing the fasciole, then (on the last 

whorl eight) more prominent threads, undulate or segmented by in- 
cremental lines and with wider interspaces (sometimes containing an 
intercalary smaller thread) to the base, followed by six or seven 
unsegmented threads to the siphonal fasciole, which bears six or seven 
smaller threads; the succession of undulations or shghtly swollen 
segments gives a slightly cancellate effect to the part of the whorl 
which bears them, but there are no axial ribs, the effect being pro- 
duced rather by depressions between the rather coarse incremental 
lines: aperture narrow, acute behind, the anal sulcus narrow and 
distinet but not very deep, the outer lip in front of it arcuately pro- 
duced, the canal contracted, short, and recurved: inner lip polished 
and superficially erased; the pillar twisted, with a thin layer of cal- 
lus: eperculum present as in 7’. ophioderma. Height of shell 23.0; 
of last whorl, 12.5; of aperture and canal, 8.0; maximum diameter, 

7.0 mm. 
T ype.—Cat. No. 110644, U.S.N.M. Off Coronado Beach, San Diego, 

in 10 fathoms, Professor Kelsey; San Pedro, various collectors, 

Genus ACANTHINA Fischer. 

(Jonoceros Lamarck. ) 

ACANTHINA LAPILLOIDES Conrad, new variety AURANTIA Dall. 

The usual color of A. lapilloides 1s grayish, with a bluish or pur- 
plish tone and small brown maculations, but Dr. R. H. Tremper has 
collected an orange-yellow color variety on rocks at San Pedro 
which almost exactly mimics the yellow form of Purpura (=Thais 
Bolten) decemcostata. Tt is slightly smaller on the average than 
the ordinary /apélloides, with the interspaces of the spiral threads 
prettily lamellose axially and more or less articulated with blackish 
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brown small spots. Adults measure about 18 mm. in length and have 
the interior of the outer lip thickened and with six or seven well- 
marked denticulations. 

Type.—Cat. No. 199893, U.S.N.M. 

Genus TRITONOFUSUS Beek. 

TRITONOFUSUS (PLICIFUSUS) KELSEYI, new species. 

Shell elongate, slender, acute, the spire much longer than the 
aperture; white, covered by an olivaceous periostracum; having ten 
whorls exclusive of the (eroded) nucleus of about two whorls; suture 

appressed and the whorls shghtly constricted in front of it; axial 
sculpture of (on the seventh whorl about 12) concavely arcuate, 
shghtly protractive, low narrow ribs, crossing the whorls, on the later 
whorls becoming obsolete and finally absent from the last whorl alto- 
gether; the interspaces are wider than the ribs; these are crossed by 
fine sharp spiral striz, somewhat irregularly spaced, of which there 
are about a dozen on the seventh whorl, a narrow space before the 
suture being less sharply or not at all striate; aperture narrow, outer 
lip arcuate, somewhat excavated near the suture and produced an- 
teriorly, slightly thickened, simple, and internally smooth; inner lip 
smooth, with the sculpture erased, passing gradually into the long 
straight pillar, which is attenuated in front; canal long, narrow, 
straight; length of shell 34.0; of last whorl 18.5; of aperture 14.5; 

maximum cliameter 8 mm. 
Fossil in the Pleistocene of San Pedro, California, Eshnaur. 
Type.—Cat. No. 110631, U.S.N.M. Dredged by the U.S. Fisheries 

steamer Albatross off San Diego in 124 to 359 fathoms, bottom tem- 
perature 49° F. (young specimens) ; dredged in 50 fathoms off San 

Diego, Prof. F. W. Kelsey (adult). 
This species is closely related to 7’. rectirostris Carpenter, which is 

less slender, with more numerous and persistent ribs, and spiral 

threading instead of stria. The latter is also a larger shell when 

full grown. 

Genus BOREOTROPHON Fischer. 

(Neptunea Bolten.) 

BOREOTROPHON BENTLEYI, new species. 

Shell small, slender, acute, ashy white, with about seven whorls; 

nucleus with the surface eroded; suture distinct, the whorl in front 

of it somewhat tabulated by an obscure angle from which the spines 

arise; axial sculpture, besides incremental lines, only of about (on 

the last whorl) ten sharp depressed lamellar varices, prominent 

only behind the periphery and feeble on the base; at the shoulder 

these are produced into high, usually recurved, guttered spines, 
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which in some cases are nearly straight, in others curved toward the 
preceding whorl until they may even touch it; aperture ovate, canal 
long, slender, shghtly recurved. Height, 19.5; of last whorl (with- 
out the spines), 14.5; of aperture and canal, 11.5; maximum diam- 
eter, 6.5 mm. 

Type.—Cat. No. 110648, U.S.N.M. Dredged by Professor Kelsey 
off the entrance to San Diego Harbor in 20 fathoms mud, and at his 
request named in honor of Dr. Charles S. Bentley, resident naturalist 
of the San Diego Biological Station. 

This is nearest to B. avalonensis Dall, but ts more slender, with 
one or two more varices to the whorl, and is a more elegant shell. 

There are faint indications of spiral lineation, coarser toward the 
periphery and finer near the angle of the shoulder. From the varia- 
tion in other species of Boreotrophon 1 conclude that the curvature 
of the spines is only an individual character, though the extremes 
are strongly contrasted. 

Genus COLUMBELLA Lamarck. 

Subgenus ANACHIS Adams. 

ANACHIS PETRAVIS, new species. 

Shell minute, blunt, solid, varicolored, chiefly purplish or flesh 
color, but distributed much like the colors on Amphissa versicolor, 
either solid or in pattern: whorls about six, the nucleus including 
two of these which are smooth, polished, swollen, and apically blunt; 
suture distinct, appressed, the whorl in front of it (the last whorl) 
shehtly constricted; sculpture of (on the last whorl about 16) small, 
subequal, rounded, shghtly flexuous ribs, distally protractive, and 
with narrower, microscopically faintly spirally striated interspaces ; 
the last whorl terminates in a pale-colored thickening, or indistinct 
varix; aperture and canal very short and wide; outer lip internally 
with a few indistinct lire; pillar smooth, obliquely attenuated in 
front. Height, 4.5; last whorl, 2.0; aperture, 1.4; maximum diam- 
eter, 1.7.mm. 

Type.—Cat, No. 110645, U.S.N.M. Under stones at Bird Rock, 
off San Diego, California. F’. W. Kelsey. 

This species, in miniature, is extremely similar to C. (Anachis) 
minima Arnold, from the Pleistocene of San Pedro, California. 
Arnold’s name being several times preoccupied, I would substitute 
for it C. (A.) arnoldi. 

Genus OPALIA Adams. 

OPALIA (DENTISCALA) MAZATLANICA, new species. 

Shell small, slender, white, the porcellanous layer subtranslucent, 
the surface layer very thin opaque white; nucleus smooth, of about 
a whorl and a half, blunt, and followed by five or six sculptured 
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whorls which become more and more rounded and constricted in 
front of the suture; suture distinct, with (on the last whorl 20) 

small milk-white points coronating it and separated by small pits 
corresponding to the interspaces between the ribs; whorls smooth, 

or with obsolete indications of arcuate ribs which show by their 
more opaque whiteness faintly against the translucent under layer; 
basal disk hardly perceptible, not angulating the whorl, but trace- 
able by the row of faint indentations which bound the obsolete 
margin; surface originally covered with a microscopic reticulation 

of revolving and vertical lines impressed on a very thin chalky 
layer; base produced; aperture simple, surrounded by a thick white 

callous margin, the opening obovate. Height of shell, 12; of last 
whorl, 6; of peritreme, 3.5; maximum diameter, 4.0 mm. 

Type.—Cat. No. 168669, U.S.N.M. Mazatlan, Mexico. 

The type-specimen is somewhat worn and polished, but shows the 

minute sculpture in sheltered places. 

OPALIA (DENTISCALA) MEXICANA, new species. 

Shell small, slender, white, opaque, with two nuclear smooth 
whorls and seven subsequent whorls; nucleus very small, blunt; 

subsequent whorls moderately rounded; suture distinct, with nine 
coronating points separated by deep and conspicuous pits; the ribs 

corresponding to the points are wide and thick but obsolete on the 
periphery, appearing again near the margin of the basal disk, where 
they are separated by shallow but distinct depressions; surface 
microscopically sculptured by sharp revolving lines reticulated by 
somewhat fainter incremental lines; basal disk slightly flattened, 

its periphery slightly angulating the whorl; aperture nearly circu- 

lar, surrounded by a thick, slightly reflected peritreme. Height of 

shell, 11; of last whorl, 5; of peritreme, 2.7; maximum diameter, 

4.0 mim. 

Type.—Cat. No. 59336, U.S.N.M. Acapulco, Mexico; W. H. Dall. 

This is easily distinguished from the preceding by the smaller 

number and greater strength of the ribs. O. mazatlanica is more 

like O. hotessieriana Orbigny, of the West Indies than any other 

west American species known to me. 

Genus EPITONIUM Bolten. 

(Scalaria Lamarck. ) 

EPITONIUM (CRISPOSCALA) ACROSTEPHANUS, new species. 

Shell slender, acute, turrited, with two nuclear and nine or more 

subsequent whorls which are in contact, though separated by a deep 

suture across which the varices are continuous; axial sculpture of 

(on the last whorl 14) nearly vertical, thin, sharp, slightly re- 

flected varices, which are expanded near the suture into a smitll 
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lamella of which the posterior corner, when intact, bears a small 

sharp spine, behind which the varix is much attenuated and turns 

into the suture, which it crosses and becomes connected with one of 
the varices of the preceding whorl; the anterior face of the varices 
is concentrically sharply striate, and the portion which approaches 
the center of the base is shghtly flattened, although there is no basal 
disk or perforation; the space between the varices is smooth and 

polished, but under a lens shows traces of faint spiral striation, 

more or less irregular; the aperture is rounded-ovate, the peritreme 

thin and lke the preceding varices; the operculum is thin, of about 
three whorls, concave and centrifugally striated, of a pale horn 

color. Height of shell, 20; of last whorl, 8.5; of peritreme, 4.5; 

maximum diameter, 6.5 mm. | : 

Type.—Cat. No. 110638, U.S.N.M. Range from Monterey, Cali- 
fornia, south to the Coronado Islands near San Diego. It has been 

dredged in depths from 16 to 34 fathoms. The type-specimen was 

collected by Mr. H. N. Lowe, who dredged it at Newport, California. 
This is a not uncommon species in the dredgings, though usually 

smaller than the dimensions given above. It may be distinguished 
from /. subcoronatum Carpenter by its more crowded, higher and 

minutely lamellose or striated varices which from the posterior ex- 
pension give the whorls a tabulate appearance. 

EPITONIUM (CRISPOSCALA) CATALIN, new species. 

Shell slender, white, turrited, imperforate, with more than seven 
adherent whorls; nucleus (lost) ; suture distinct, closed; varices (on 
the last whorl 14) continuous. making nearly one revolution around 

the axis in ascending the spire; they are flatly reflected, axially stri- 

ate, subspinose at the shoulder, giving a tabulate aspect to the 

rounded whorls. There is no basal disk on the whorl, but on the 

basal part of each reflection of the varices there is a smooth area over 
which the suture travels, and which, taken collectively, gives the effect 
of segments of a disk imposed on the varices but not on the whorl; 
below the shoulder the varices are widely reflected, extending for a 

space to the angle of reflection of the preceding varix. where it would 
seem these extensions are normally attached, covering a hollow space 

between them and the whorl, but in the type-specimen most of these 

extensions are broken away; aperture subcircular. Height of (decol- 

late) six whorls, 12.0; of last whorl, 6.0; of aperture, 2.7; maximum 

diameter, 4.5 mm. 
Ty pe.—Cat. No. 198628, U.S.N.M. Off the south side of Catalina 

Island, California, in 16 fathoms, mud, near the entrance to the small 
harbor; W. H. Dall. 

This is a very interesting species, which if perfect might have, from 
the fusion of the varices, much the aspect of a Cirsotrema. 
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Genus EULIMA Risso. 

? EULIMA LOMANA, new species. 

Shell slender, acute, flat-sided or nearly so; chalky white, with an 
extremely thin yellowish external coating; nucleus eroded: subse- 
quent whorls very shghtly convex, with an obscure peripheral angle 
on the last whorl, upon which the suture of the advancing whorl is 
closely appressed; surface smooth and polished except for very ob- 
scure and minute spiral lines only visible in good light with a lens; 
base convexly rounded, imperforate; aperture ovate-quadrate, the 
outer lip simple, thin, gently arcuate; the body bare, the pillar almost 
straight, twisted and with a very obscure prominence like an obso- 
lete plait; an examination of the interior of the upper whorls, how- 
ever, shows no plication; anterior of aperture gently rounded: there 

= are no indications of varices or resting stages on the spire. Height 
of shell, 20.0; of last whorl, 10.0; of aperture, 6.5; maximum diam- 

= eter, 7.0 mm. 

=  Type—Cat. No. 110652, U.S.N.M. U.S. Bureau of Fisheries Sta- 
tion 4354, sixteen miles off Point Loma, San Diego, California, in 
about 650 fathoms, mud: bottom temperature about 39° F. 

This is a very peculiar shell, which so combines the aspect of a 

Pyramidellid and a Hu/ima that I feel uncertain as to its permanent 
place in the system. The nucleus is eroded, but seems to have been 

dextral. The surface recalls that of Amaura rather than Hulima, as 
does the texture of the shell, but this may be due to incipient decay. 
There is no plait on the pillar, but it has an obsolete twist unlike any- 
thing I have noted in typical Hu/ima. Nevertheless it has the ex- 
ternal form and general characters of the latter genus, to which for 
the present it is provisionally referred. It may eventually prove to be 
a giant Aclis, though all the certainly identified Aclides from deep 
water I have examined have much more rounded whorls and con- 
stricted sutures. A shell called by Locard Mesalia flammifera, from 
the Talisman expedition, has a similar outline, but has a pronounced 
basal keel and pattern of coloration. 

Genus ODOSTOMIA Fleming. 

ODOSTOMIA (EVALEA) ATOSSA, new species. 

Shell small, bulimiform, bluish white, polished, with four gently 
convex whorls beside a very minute (and somewhat eroded) nucleus 

of about one whorl; suture distinct, not appressed; surface with two 

or three faint spiral threads on the second, four or more on the third, 
becoming obsolete on the last whorl, subequally distributed between 
the sutures: beside these there are numerous extremely fine spiral 

strie only visible under a lens, and which also become obsolete toward 
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the aperture; aperture subovate, acute behind; outer lip simple, 
sharp; anterior margin gently rounding into the arcuate pillar lip, 

which has a single strong plait close to the body; a thin wash of 
transparent enamel on the body: axis imperforate; operculum thin, 
peucispiral, pale yellowish. Height of shell, 6.25; of last whorl, 5.0; 

of aperture, 3.25; maximum diameter, 3.7 mm. 
Type.—Cat. No. 110637, U.S.N.M. San Pedro, California, on 

Laliotis, collected by Mr. H. N. Lowe. 

This is one of a group of closely related species occurring in 
Southern California; it differs in detail from any of the others, but 
most obviously in its form, which, in miniature, recalls Bulimus 

ovatus Brug. 

Genus TRICHOTROPIS Broderip. 

TRICHOTROPIS ? KELSEYI, new species. 

Shell small, whitish, with a velvety pale-olive periostiaciun and 
three and a half whorls; spire very short; suture very deep, net 

channeled, but with the whorl! in front of it elevated so as to make 

a shallow V-shaped trough: nucleus large for the size of the shell, 
turgid, not distinctly marked off from the rest of the shell; sculpture 

of fine, even, rounded, closely adjacent, spiral threads, a little more 
distant on the base, absent from the trough of the suture, with about 

22 between the suture and the rim of the umbilical funnel; axial 
sculpture only of incremental lines; last whorl much the largest, 
rounded, produced basally, with a deep narrow funicular umbilicus, 
bounded by a rounded ridge corresponding to a siphonal fasciole; 
aperture semilunate, rather narrow, produced and almost channeled 
in front; outer lip thin, arcuate, simple, sharp, not reflected; pillar 
lip thin, straight, sharp, elevated, connected across the body by a thin 

layer of callus with the outer lp; pillar absolutely smooth and 
simple, without any trace of plaits: operculum wanting? Height of 
shell, 6.2; of last whorl, 5.5: of aperture, 3.5; maximum diameter, 

4.0 mm. 

Type.—Cat. No. 110653, U.S.N.M. U. S. S. Albatross Station 

2936, off San Diego, California, in 359 fathoms, mud, bottom tem- 

perature 49° F. Also off the entrance to San Diego Harbor, in 80 
fathoms: Prof. F. W. Kelsey. 

This curious little shell would have been referred to the genus 
Cancellaria were it not for the total absence of columellar plaits. 
The type-specimen contains what seem to be the dry remains of the 
animal, but there is no indication of an operculum, which possibly 
might have scaled off in drying, but probably was never present. 
I find the Arctic species of 7phinoé have an operculum like other 
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Trichotropis. On the other hand, the species of Cancellaria most 
like the present shell, such as C. cumingiana Petit, have strong plaits 
and hardly any umbilicus in the very young stages, while their 
nucleus is of entirely different construction, the initial whorls being 
very minute, glassy and rather numerous, while the corresponding 
part of the present shell is chalky, swollen, and completes barely a 
single turn. I have not seen the unfigured Alora Adams, of which 
the type has an elevated spire, cancellated and lamellose whorls 
and small umbilicus with the pillar lip anteriorly somewhat reflected, - 
but the diagnosis does not sound as if the present shell belonged 
towat: 

Genus PHASIANBLLA Lamarck; 

Subgenus EULITHIDIUM Pilsbry. 

EHucosmia CARPENTER, Ann. Mag. N. Hist., 3d ser., XIII, June, 1864, p. 475; 

Ist. sp. EH. variegata Cpr. 

Hulithidium Pitssry, Man. Conch. (Tryon), XVII, index, 1898, p. 319; 

Nautilus, XII, Sept., 1S98, p. 60. New name for Hucosmia Carpenter, 

1864, not of Stephens, Lepidoptera, 1829. 

This little group of depressed turbinate species extends farther 
north in America than the 77icolia group, and is represented in 
North Carolina on the east and Vancouver Island on the west coast 

of America, extending south to San Sebastian Island, Brazil, and to 
Peru, respectively. 
The East American species are /’. breve Orbigny, /’. brevissimum 

Pilsbry (=brevis C. B. Adams, not Orbigny), /. concolor C. B. 
Adams, and perhaps 2’. minutissimum C. B. Adams. 

On the Pacific Coast we have 2. variegatum Carpenter (not 
Phasianela variegata Lamarck), which may take the name of /. 

typicum, as the specific name is preoccupied, as already noted by 
Pilsbry; #. swbstriatum Carpenter, originally described as a variety 
of the preceding species, but shown by more and better specimens 
to be quite distinct; &. cyclostoma Carpenter; Z’. striulatum Car- 
penter; EL. minimum Philippi, and 2. lurtdum Dall. Phastanella 
perforata Reeve, not Philippi, P. petiti Craven, P. muniert Vélain, 
and P. tessellata Potiez and Michaud, so far as may be judged from 

figures, also belong to Hulithidium. Phasianella punctata Carpenter, 
not Risso, appears to be a Tricolia and may take the specific name 
of Carpenteri. Apparently Carpenter referred it to Lucosmia be- 
cause it is umbilicate, like P. pulchella Adams, of the West Indies, 
but the species of Hwlithidium are by no means all umbilicate. I 
have not seen P. phasianella C. B. Adams and P. striviata Carpenter, 

which are referred to Zucosmia in Tryon’s Manual. 
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PHASIANELLA (TRICOLIA) COMPTA Gould, new variety PRODUCTA Dall. 

Phasianella compta Gowup, var., in Tryon, Man. Conch., X, 1888, p. 173, 

Dl. XXxEx, fie.769: 

This is distinctly more elevated and slender than the typical form 
of the species, and, while the color pattern is very similar, the color 
is. in all the specimens seen, decidedly darker and more olivaceous. 

Genus TEINOSTOMA A. Adams. 

Teinostoma A, ADAMS, Proc. Zool Soc., 18538, p. 183; sole ex. 7. potitum 

ADAMS: H. and ApAms, Gen. Rec. Moll., I, 18538, p. 122, pl. x11, fig. 9. 

TEINOSTOMA POLITUM Adams, 

St. Elena, Costa Rica, in 8 fathoms, Cuming; La Paz, Gulf of 

California, on the beach with hermit crabs, L. Belding. 
This new locality extends the range of the type species a long dis- 

tance to the northward. 

Genus FISSURELLA Bruguieére. 

FISSURELLA VOLCANO Reeve, new variety CRUCIFERA Dall. 

issurella volcano Reeve, Conch. Icon. Fissurella, fig. 2, 1849.—PILsBry. 

Man.. Conch., XII,. 1890, pl. Lx1, figs. 16, 17, 18. 

A peculiar color-variety of this species has been sent to me from 
the Pacific coast a number of times in the hope that it was something 
new, and it seems worthy of a varietal name. The shell is as usual, 
except in color, the ground color being a brownish gray, with darker 

macule, while from the apex start four broad white rays at right 
angles to each other, the posterior ray rapidly becoming V-shaped, 
the others remaining entire, each ray reaching four or five milli- 
meters in length, and the anterior and posterior rays being in the 

longer axis of the shell. 
Type.—Cat. No. 199171, U.S.N.M. 
A specimen from San Pedro, U. S. National Museum, 199171, 

may serve as a type of the variety, which also occurs at San Diego 

and on the Lower California peninsula. 

Genus YOLDIA Moller. 

Section SCISSULA Dall. 

YOLDIA ENSIFERA, new variety PLENA Dall. 

This species in its typical form is abundantly distinguished from 
the Y. scissurata Dall (which is the common Arctic species usually 
named Y. Janceolata in collections), especially by its form and the 
prominent blades upon the posterior dorsal margins, which are three 

times the size of the same parts in the Arctic species. The peculiar 
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grooving of the valves in ensifeva is comparatively feeble, toward the 
ends especially, compared with that of scésswrata, which is not only 
stronger but covers the whole valve except a small portion near the 
posterior end, while in ensifera both ends are usually free from 
grooves; but Professor Kelsey has dredged in 80 fathoms, off the 

entrance to San Diego Harbor, a variety which, while agreeing in 
form and hinge characters with ensifera, has the grooving extended 

to within 6 millimeters of the posterior extremity and over the whole 
anterior end in specimens 28 millimeters long, all of the specimens 
showing similar extension of the sculpture, while a large series from 
San Pedro to the Aleutian Islands does not afford a single instance 
of such extension. It seems, therefore, that the difference is marked 

enough to constitute a namable variety which may take the name of 
plena. 

Proc. N. M. vol. xxxiy—08 ily) 





NEW SPECIES OF CRETACEOUS INVERTEBRATES 

FROM NORTHERN COLORADO. 

By Junius Henperson, 
~ > . . ra / 

Curator of the Museum of the University of Colorado, Boulder 

In working over collections of fossils recently made in northern 
Colorado by expeditions from the University of Colorado several 
species were found which are new to science. The types have been 
presented to the United States National Museum, and they are here- 
inafter described. The Acanthoceras is frequently found in a frag- 
mentary condition at Left Hand Creek, a few miles north of Boulder, 
in the thin limestone bands which uniformly occur in the upper part 
of the Fort Benton shales along the base of the eastern Colorado 
foothills. The others came from the sandstone of Fossil Ridge, be- 

tween Loveland and Fort Collins, which appears to be a continuation 
of the Hygiene sandstone described by Doctor Fenneman, occupying 
a position at about the base of the middle third of the Fort Pierre 
shales. The fauna of this sandstone is highly interesting. It in- 

cludes about fifty species, quite a number of which have been re- 

ported from no other locality. Though the sandstone is so far down 
in the Pierre, a large proportion of the species are found also in the 
Fox Hills sandstones either in Colorado or in the upper Missouri 
and Yellowstone regions. A paper discussing this sandstone and its 

fauna has just been published.? 

ACANTHOCERAS COLORADOENSIS, new species. 

Plate XIII, figs. 10, 11. 

Shell discoidal; whorls convex, oblong in cross-section, their height 
greater than width; umbilicus well defined, about equal to the greater 
diameter of the outer whorl; abdomen rounded, ornamented by two 
rows of sharp, longitudinally compressed nodes, each about midway 
between the medial line and the peripheral margin; each side of 

whorls ornamented by two other sets of nodes, one at the margin of 

the umbilicus, the other near the abdomen; nodes of all four sets con- 

nected by coste which nearly encircle the whorls, some curving 

slightly but mostly passing somewhat forward in a straight diagonal 

«University of Colorado Studies, V. pp. 179-192. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXIV—No. 1611. 

259 



260 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

line as th ey pass frome ite amine to the abdomen, the greater 

axes of the lateral nodes being parallel with the coste, while the 

ereater axes of the abdominal nodes are at right angles to the coste ; 

cost about as strong in proportion to size of whorl on the smallest 

whorl found exposed as on the largest whorls and the nodes develop 

at an early stage; septa can not be figured from the specimens at 

hand: diameter of the type specimen 80 mm., outer whorl 31 mm. 

high and 14 mm. wide between the nodes, some fragments being 

Jarger than this. 
The type now in the U. S. National Museum (Cat. No. 30877) and 

quite a number of more fragmentary specimens in the University of 

Colorado were found by Prof. D. W. Spangler, of Longmont, Colo- 
rado, and the writer, 10 miles north of Boulder in one of tie lime- 
stone bands of the upper Fort Benton shales, associated with 
Inoceramus labiatus and other Benton species. 

VOLUTODERMA ? CLATWCRTHYI, new species. 

Plate XIII, figs. 1, 2. 

Shell of medium size, spindle-shaped; spire elevated, less than 
aperture in length above the complete last whorl; whorls about seven, 
convex, the imner casts of the upper ones roundly so, the lower 
ones somewhat flattened above and below the peripheral nodes; su- 
ture distinct but not deep in the shell, though very deep in the in- 
ternal cast; last whorl and next one above it have a broad, shallow 

sulcus just below the suture, due in part to the prominence of the 

row of nodes below, but not entirely so, as shown by the general 
flattening of that part of the inner cast; surface rough, ornamented 
by thirty or more strong, rounded, nearly equal revolving ribs, 
crossed by about fourteen strong, rather irregular, doubly-curved ver- 
tical cost, which develop into elongated nodes as they pass over the 
periphery, revolving and vertical costa both becoming nearly obso- 

lete above the nodes on the type-specimen and a smaller one, but on 
« fragment of a larger specimen which probably belongs to this 
species there are weaker and more crowded revolving ribs Cinere the 
nodes and a tendency toward the intercalation of additional ribs 
below the nodes; inner casts of the three lower whorls have pro- 
tuberances corresponding to the nodes, but none corresponding to the 
revolving ribs; aperture elongated, widest above the middle; length 
of type specimen about 65 mm.. greatest breadth 27 mm. In general 
form (which, however, is variable in the genus), the cancellated 
sculpture of intersecting coste developing into nodes at their inter- 
sections, the unglazed surface, the rather thick shell, conspicuous 
lines of growth and nearly straight pillar, this species shows its close 
relationship to the genus Rostellites Conrad as defined by Doctor 
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Dall. The same author has since show n that name to be preoceupied, 
-and has accepted Gabb’s later name for the genus. In the only speci- 
men of the present species yet found which preserves the beak the 

columellar plaits can not be detected, after cutting into the aperture 
as far as possible without risking the destruction of the specimen. 
The protoconch is also unknown. Therefore its assignment to this 
genus is tentative, though there is but little doubt about it. Among 
American species of Volutoderma, variously described as Volutilithes, 
Rostellites, Scobinella, Fulguraria, and Volutoderma, in general out- 
line it agrees most nearly with V. wé/listondi Logan from the Benton 
group of Kansas, but not in the shape of the whorls. The somewhat 
more angular periphery of the body whorl and greater proportionate 
length above the aperture distinguishes this shell from V. ambigua 
Stanton, V. dalli Stanton, V. abbotti Gabb, and V. gabbi White. 

In the former particular it is easily distinguished from V. gracilis 

Stanton. From V. dillert White it differs greatly in the character 
of the coste. From V. suciana Dall (=V. navarroensis of Whit- 

eaves) it differs in its more angular outline and more numerous 
revolving ribs. From V. béplicata Gabb it differs in the flattening 
of the body whorl above the nodes. V. protracta Dall, V. tewana 

Conrad, V’. nasutus Gabb, V. angulatus Whitfield, V. texturatus 
Whitfield, V. dtconatus Whitfield, and V. ovatus Whitfield are mostly 

much narrower in proportion to height, with longer apertures, and 
usually have decidedly shouldered whorls. 

The type and the large fragment hereinbefore mentioned, both 
now in the U. S. National Museum (Cat. No. 30878), and a smaller 

specimen in the University of Colorado cabinets, were broken from 
hard concretions in the sandstone member of the Fort Pierre Cre- 

taceous at Fossil Ridge, about 7 miles south of Fort Collins, Colo- 
rado, by Mr. H. W. Clatworthy. 

CAPULUS SPANGLERI, new species. 

Plate XIII, figs. 5-7. 

Shell of moderate size, length from apex to extreme margin of 
aperture a little less than width; spire curves strongly backward and 
twists to the left; aperture transversely and irregularly elliptical; 
surface ornamented by ten or twelve very prominent ridges radiating 
from the apex downward to the aperture, more crowded in front than 

at either side and only one or two faint ones behind in the excava- 
tion beneath the apex; otherwise the excavation is smooth except 
for the fine growth lines which are visible without a lens; height 

of the larger specimen measured vertically with the apertural margin 
in a horizontal position 17 mm., width of aperture 33 mm., length of 

aperture 28 mm., distance from apex to farthest margin of aperture 
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32 mm. Prof. D. W. Spangler found one specimen and Mr. G. 8S. 
Dodds found another, both in the sandstone member of the Fort 

Pierre Cretaceous in Fossil Ridge, about 6 miles south of Fort Col- 

lins. 
The type is now in the U.S. National Museum (Cat. No. 30879) 

and the cotype in the University of Colorado cabinets. A juvenile 
example found by the writer at the same place shows that the apex 
is rather sharp. 

ANATINA DODDSI, new species. 

Plate XIII, figs. 3, 4. 

Shell of medium size, transversely ovate in outline, rather shortly 
rounded behind and more broadly so in front, very thin; posterior 
end gaping, gently contracted above and below to the meeting of 
the valves on the dorsal and ventral margins; dorsal margin deeply 

excavated immediately behind the beaks and slightly concave imme- 

diately in front, thence sloping gently away and rounding some- 
what abruptly into the anterior margin; basal margin forming a 
broad curve, subemarginate as a result of the broad sulcus in each 
valve; beaks rather prominent, behind the middle, incurved and 

almost touching; valves moderately convex, greatest convexity be- 
hind the medial sulcus; surface marked by strong, rounded, equi- 
distant concentric undulations which nearly disappear on the pos- 
terior half, the interspaces of about the same width as the undula- 
tions; growth lines on and between the undulations visible without 

a lens, giving the undulations a rather irregular appearance; sides 
of valves divided by a broad, shallow sulcus extending from the 
beaks to the ventral margin, in and behind which are a number of 

sharp raised lines radiating from the beaks, some prominent, others 

indistinct; length of type, restored by comparison with other ex- 

amples, about 50 mm., height 35 mm., convexity of both valves 
united 17 mm. This shell closely resembles A. su/catina (Shumard) 
Whiteaves in outline, but differs from the’ latter im the somewhat 
narrower posterror margin, the proportionately broader sulcus, and 

in the radiating raised lines which are observed on all of our examples 
from three different localities and three horizons. The latter fea- 
ture is not mentioned by Shumard or Whiteaves in their descriptions 
of sulcatina, but White has described and figured a specimen from 
Sucia Island which bears pressed radiating lines, thus being the 
exact reverse of ours in this respect. A very young specimen is 
much more pointed both before and behind. 

Mr. G. 8. Dodds and the writer found the type-specimen, now in 
the U. S. National Museum (Cat. No. 30880) and another in the 

sandstone member of the Pierre Cretaceous at Fossil Ridge, 7 miles 



no. 1611. NEW INVERTEBRATES FROM COLORADO—HENDERSON. 263 

south of Fort Collins, Colorado, the small one at the same horizon 
6 miles north of Fort Collins, two medium examples in the bluffs 
southeast of Windsor just below what is usually considered the di- 
viding line between Pierre and Fox Hills strata, and another south- 
west of Windsor at a slightly lower horizon. All but the type are 
in the University of Colorado cabinets. 

SERPULA MARKMANI, new species. 

Plate XIII, figs.-8, 9. 

Tube irregular in form, sometimes abruptly bending, perfectly 
circular in cross-section, tapering rapidly enough for the detection 
of the larger and smaller ends of specimens only 5 mm. in length. 
Outer surface of the larger specimens roughened by irregular, inter- 
rupted transverse ridges, some of the larger ones appearing to encircle 
the tube and possibly all doing so obscurely; no growth lines visible ; 
inside of tube perfectly smooth, showing no traces of the ridges or 
other roughness, so that the surface of inner casts, though composed 

of fine grains of sand, are as smooth as glass; walls of the tube rather 
thin, exhibiting two layers, the inner one of much darker color than 
the outer; tubes often attached to each other for considerable dis- 

tances, but none found attached to other organic remains; length of 
largest example 45 mm., diameter at larger end 6 mm., at smaller end 
4.5 mm., while another example having the same diameter at the 

respective ends is only 30 mm. long, thus showing much more rapid 
tapering. Though fossil Serpula do not show characters of much 
specific value, this species seems to be distinct from any American 

Cretaceous species yet described, and can not be readily confused 
with any except S. plana Logan from the Benton group of Kansas, 

which it would certainly closely resemble if preserved under the 
same exact conditions. The species is common.in the sandstone mem- 
ber of the Pierre Cretaceous in Fossil Ridge from 5 to 7 miles south 
of Fort Collins, Colorado, and less common at the same horizon 6 

miles north of Fort Collins, but being fragile and occurring only in 
hard concretions it 1s almost impossible to obtain perfect specimens. 
I have seen none which appears to show either extremity. I have 
named this in acknowledgment of the services of Mr. Harvey Mark- 
man on the expedition which brought it to light. 

The types are in the U.S. National Museum (Cat. No. 30881) and 

many other specimens in the University of Colorado cabinets. In 
Monograph X XVII of the U. S. Geological Survey? a Serpula is 
mentioned as occurring in the lower Pierre of the Denver Basin, 
which may possibly be of this species, but it has not been described 

and I have not seen it. 

@Page 78. 
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EXPLANATION OF PLATE XIII. 

Fiacs. 1-2. Volutoderma clatworthyi, new species. Cat. No. 30878, U.S.N.M. 

Two views of the type, slightly less than natural size. 

3-4, Anatina doddsi, new species. Cat. No. 30880, U.S.N.M. Two views 

of the type. Fig. 4 is slightly less than natural size. 

5-7. Capulus spangleri, new species. Cat. No. 50879, U.S.N.M. Three 

views of the type, natural size. ; 

8. Serpula markmani, new species. Cat. No. 30881, U.S.N.M. A small 

nearly straight specimen with a smaller tube attached, slightly less 

than natural size. 

9. Serpula markmani, new species. Cat. No, 30881, U.S.N.M. A group 

of more irregular specimens, slightly less than natural size. 

10-11. Acanthoceras coloradoensis; new species. Cat. No. 30877, U.S.N.M. 

Two views of the type, slightly less than natural size. 
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SOME CASES OF ABNORMAL ARM STRUCTURE IN 
RECENT CRINOIDS. 

By Austin Hoparr CiarK, 

Of the United States Bureau of Fisheries. 

Several cases of abnormal arm structure among the recent crinoids, 
especially the comatulids, have been recorded by Dendy, Bateson, 
W. B. and P. H. Carpenter, Chadwick, and Sars; and it is the object 
of the present paper to put on record some additional cases which 
have recently come under the author’s observation. 

Rhizocrinus lofotensis M. Sars. Although Sars has shown that 

this species in the Lofoten Islands varies in the number of its arms 
from four to seven (recording, out of a total of seventy-five speci- 

mens, thirty-two with four, six, and seven arms, and forty-three with 
the normal five) those recorded from the American side of the Atlan- 

tic have all been five-armed. I have a specimen before me, however, 
from Albatross Station No. 2666, 30° 47’ 30’’ north latitude, 79° 
49’ 00’’ west longitude (between the Bahamas and Cape Fear, North 
Carolina), 270 fathoms, which has six arms, showing that this varia- 

tion, though comparatively rare, does occur on the American coast. 
Pecilometra acela (P. H. Carpenter). The only specimen of this 

species which was dredged by the Albatross off southern Japan has 

a third costal inserted between the normal two on one 
of the rays (fig. 1), as was the case in a specimen of 
Thaumatometra alternata dredged by the Challenger 
just north of New Guinea. The radials in this speci- 
men are entirely hidden by the centro-dorsal. Mr. 

Fic. 1.— Pa&cILo- 

Frank Springer, in his monograph on Uintacrinus, fig- ern scasna: 
ures a specimen of U. socialis (Plate m1, fig. 2) with = costar srrres 

shake . . . WITH INTERCA- 

four costals on one ray, an additional pair being 1n- j yrep sort. 
serted between the normal costals and the first bra- 

chials; from the shape and proportions of these additional costals 

in this specimen one might almost infer that they were united by 

syzygy, in which case the costal series would be directly comparable 

to the distichal series in comatulids with 4 (8+ 4) distichals; the 
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presence of 4 (3 + 4) costals has only once been detected, but there is 

no reason to believe that it does not more or less commonly occur. 
Himerometra stylifer (A. H. Clark). (Fig. 2.) A specimen of 

this species from Kagoshima Bay, Japan, has one arm (arising on the 
inner side of an exterior palmar axillary) which divides at the sixty- 

fourth free brachial; this axillary joint bears a pin- 
nule on the left side; on its distal faces it bears two bra- 
chials, that on the right side bearing a pinnule exter- 
nally, that on the left with none; these are followed 
each by a syzygial pair, which, like the preceding joints, 
are interiorly united; that of the left-hand side bears 
a pinnule on its interior distal corner; the following F1G. 2.—HIMERO- 

METRA STYLI- . : 

FeR; pista joints on each arm are normal, and bear pinnules 
Aton pIVIsIeS- alternately, as usual, except that the pinnule of the 

second joint beyond the syzygial pair on the left side is only 
visible in ventral view, being forced from its usual position by the 
basal joints of the pinnule of the left syzygtal pair, which have 

grown fast to its lateral border. In a dorsal view, it is seen that the 
left-hand arm continues the arm anterior to the axillary forward 
almost in a straight line, while the right is at a considerable angle ; 

this is especially evident from an examination of the ambulacrum on 

the ventral side of the arm. From the presence of « pinnule on the 
axillary and on the opposite side one of the following joints, it is 
clear that this is an arm division in no way homologous to the arm 
division resulting from a costal or palmar series: the shape of the 
joints following this axillary also shows them to be distal brachials, 

and the tubercle always present at the june- 
tion of a first and second brachial in this 

species is lacking. It seems to be best in- 

terpreted as a case of arm splitting, where 

one of the distal brachials has, for some— 

cause or other, divided (leaving its pinnule 
on the half opposite to the pinnule of the 

preceding joint, now become an axillary) : 
the next joints (a svzvgial pair) have be- 
come separated still more (only one of them 

- ° : - Fic. 3.—CHARITOMETRA IMBRI- 
bearing a pinnule), while from here onward CATA: SHOWING THREE SsUC- 

aach of these syzygial pairs bears a per- C#=UNG SMU ae 
a SAME SIDE OF THE ARM. 

fectly developed arm. 
Charitometra imbricata (=Antedon granulifera liga Carpenter 

1888, not Antedon granulifera Pourtalés 1878 =Comatula brevipinna 
Pourtalés 1869=Antedon pourtalesi P. H. Carpenter 1888). (Fig. 

3.) In this specimen the third and fourth brachials are not 

united by syzye'yv, as usual in an arm springing from a costal axillary, 

and the fourth brachial, instead of bearing a pinnule on the opposite 
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side from the second, as would be the case were the third and fourth 

united by syzygy, bears it on the same side, as is always the case when 
the second and third and third and fourth brachials are united by 
muscular articulation. But the third brachial is peculiar in bearing 
a pinnule on the same side as those of the second and fourth instead 
of on the opposite side. 

Heliometra tannerit (Hartlaub). (Fig. 4.) A specimen of this 
species in the collection of the University of California, for the privi- 
lege of examining which I am indebted to the kindness of Prof. W. E. 
Ritter, is peculiar in having an additional first and second brachial 
on one arm, inserted between the costal axillary and the normal first 
and second brachial. This interpolated pair of 
brachials is, in reality, a@ distichal series, but with the 
more distal of the pair not an axillary; following the 
costal axillary, the joints may be described as follows: 
First, a first brachial, apparently in every way nor- 
mal; then a second brachial, but of the type belonging 
tothe opposite arm of the pair, and therefore bearing 
the pinnule énteriorly instead of exteriorly; follow- 
ing this is a normal first brachial, succeeded by a 

normal-second brachial, and the succeeding brachials — Fre. 4.—Hexiome- 

asusual. This is interesting in being the only casein A ANSE 
the thousands of specimens of species of this genus — witH THB First 
which I have examined in which a distichal series was 30 on 

REPEATED. 

present; and in this case it does not result in an extra 
arm, as the joint, which is in reality the distichal axillary, bears a pin- 

nule instead of the normal arm. It strongly suggests that the power 

of producing a distichal series and additional arms, latent in many 

ten-armed species of different genera, and in the case of Antedon 

bifida even in genera belonging to the same family, is quite absent 

in [Teliometra. 

Heliometra maxima (A. H. Clark). (Fig. 5.) In a previous 

paper I restricted the family Antedonide, making it equivalent to 

the “ Tenella ” and “ Eschrichti” groups of Dr. P. H. Carpenter, 

and the genus Promachocrinus as redefined by Minckert—that is, 

including only the species kerguelensis and vanhoffenianus. This 

was done on the basis of arm and pinnule structure and the structure 

of the distal radial faces. I placed Promachocrinus (restricted) 

next to Weliometra, believing it to be merely a meristic variation 

from that type, in the same way that Decametrocrinus is a meristic 

variation from Pentametrocrinus. A specimen of /Heliometra 

maxima, taken off the southern part of Sakalin Island, appears to 

corroborate my views as to the origin of Promachocrinus from 

Heliometra, or some very similar form. This specimen has twelve 
om 

arms, arising from six costal axillaries, which in turn rest upon six 
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first costals; the radials are, unfortunately, concealed. This twelve- 

armed condition is not due to the addition of an extra ray with a 
six-rayed rosette and six basal rays, as in the case of the six-rayed | 
individuals of 7ropiometra carinata, for two of the costal series 
are found between two of the small tubercles representing the ends 
of the basal rays, showing that these two series either both spring 
from a single radial or from a divided primitive radial. These 
costal series are also closely crowded, with their axes approximately 

at right angles, the adjacent sides of the first costals projecting 

considerably from the centro-dorsal, the opposite sides mainly con- 

cealed beneath it. The arms borne by these two costal series and 

the arms on the four other costal series are normal in structure; 

but the outer arm of the left-hand one of the double costal series 
has the first brachial fused with the axillary of the adjacent costal 
series, the second brachial fused with the dorsal surface of the first 

brachial and lower part of the second 

brachial of the same series, with its pin- 
nule arising from a point over the sec- 
ond brachial of the normal arm, and its 
third and fourth brachials (syzygial 
pair) fused with the lateral edge of the 

second brachial of the normal arm; the 

remaining brachials of the two arms are 

free. 

The oniy other recorded case where 
Fig. 5.—HELIOMETRA MAXIMA; WITH two costal series arise from a single 
eas ~ ONee ve dial is recorded by Dr. P. H. Carpen- 

ter in Comaster alata (Actinometra 

pulchella) ; but here the radial bears two costal series which are 
smaller than the others, while in the specimen of //eliometra 

eschrichtii the two costal series are just as well developed as the 

normal ones. 
I consider this specimen of Zeliometra maxima to be a variation 

toward the condition found in Promachocrinus; and it seems to 

show that Promachocrinus may be derived from Heliometra by a 
simple division, or doubling, of the radials at an early stage of 
erowth, each resultant half of the primitive radial being of equal 
vegetative power. The basal rays of the adult Promachocrinus Ne 

under one of a pair of radials, instead of between the pairs, as 
would naturally be expected, this change in position possibly oe- 
curring through a predominance of pressure on one side of the anal 
plate as the latter is lifted out from between the radials. 

In Decametrocrinus, the ends of the basal rays are visible between 
the pairs of radials, and not under one of them, as in Promachocrinus. 

This suggests a fundamentally different condition in the early stages 
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of Decametrocrinus from that found in Promachocrinus. Yn Helio- 
metra, as in Antedon bifida, the only plate separating the radials in 

the young is the anal, and it is possibly to the resorption of this plate 

and the subsequent filling up of the resultant gap that the torsion 
of the calyx in Promachocrinus is due; there is no such torsion in 
Decametrocrinus,; might not the inference be made that in the young 
a similar plate occupied a// the interradial areas? We get this state 

of affairs in Vhaumatocrinus, which I have already shown resembles 
the Pentametrocrinide (Pentametrocrinus and Decametrocrinus) in 
arm structure; and it may well be that the young of Pentametro- 
crinus and Decametrocrinus will be found to be very similar to, or 
identical with, Thaumatocrinus. 

Mr. Springer has recorded a number of abnormal arm structures 
in Uintacrinus socialis, and it is interesting to compare these with 
similar cases among recent comatulids. In Uintacrinus the lower 
pinnules are arranged somewhat differently from what they are in 

most comatulids; the first is on the outer side of the second joint from 
the costal axillary, the next on the inner side of the fourth joint, then 
on the outer side of the fifth, the inner side of the seventh, and then 
alternately on every joint (except hypozygals of syzygial pairs). 
This is not such an anomalous arrangement as it may seem at first 

sight, for it really means that the first two Joints beyond the costal 

axillary are distichals, not true brachials, the joint corresponding to 
the distichal axillary merely bearing a pinnule, not another arm. 
This is similar to the case in Hudiocrinus (as restricted), in which 
genus the costal “axillary ~ bears a pinnule instead of the second 
arm. The true free arm in U/intacrinus, therefore, starts at the third 

joint from the costal axillary, this being in reality the first free 
. brachial; the fourth and fifth free brachials (sixth and seventh joints 
from the costal axillary) appear to form the first svzygial pair. In 
most comatulids the third and fourth free brachials constitute the 
first syzygial pair; but it need not surprise us to find the first brachial 
syzygy in Uintacrinus one joint farther on, as in its nearest relatives, 
the Comasteride, the position of the first brachial syzygy is, according 
to species, between the first and second, second and third, or third and 
fourth brachials, while in the Pentametrocrinidw the first syzygy is 
between the fourth and fifth free brachials, just as in Uintacrinus. 

Considering the first two joints beyond the costal axillary as in 
reality distichals, we should expect to find that occasionally an arm 
was developed here, instead of the more common pinnule; and Mr. 
Springer (Plate v1, fig. 9) figures a specimen in which this condition 
occurs. The left arm of this distichal pair has a pinnule on the first 
joint beyond the distichal axillary, but this is due to the omission of 
the preceding joint; this joint corresponds to the axillary of a palmar 
series, the free brachials beginning at the next joint. 
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In a genus in which the distichal “ axillary” commonly bears a 
pinnule instead of a second arm, one might expect to find individuals 
in which the costal axillary was similarly altered; Mr. Springer 
(Plate vi, fig. 8) figures a case in which the second costal bears a 

pinnule; the two distichals are present as usual, the second bearing 
a pinnule on the opposite side from that of the second costal. 
A rather peculiar condition is figured (Plate v1, fig. 7) where ap- 

parently the distichal pinnule is on the inside instead of the outside 
of the arm; in other words, the two offshoots from the second dis- 

tichal, the arm and the pinnule, have exchanged places; this speci- 
men is further abnormal in lacking the first distichal. 

The distichal series of two joints of which the second is not an 

axillary, but bears a pinnule, like the second costal in H'udiocrinus, 
would seem to be a retrogressive character, as in all other comatulids 
the second distichal (or fourth when doubled—i. e., (8+4)) is 
axillary, just as the simple pinnule-bearing second costal of £’udio- 
crimus appears to be retrogressive; we should, therefore, expect that 
in the young Uintacrinus the second costal would appear more like 
an axillary than in the adult. On consulting Plate m1, fig. 4, and 
Plate vi, fig. 4, we find this to be the case; the second distichal has 
distinctly the appearance of an axillary joint. 



THE CRINOID GENUS EUDIOCRINUS, WITH DESCRIP- 
TION OF A NEW SPECIES. 

By Austin Hosart Crark, 

Of the United States Bureau of Fisheries. 

In 1868, Prof. C. Semper described a new genus of free crinoids, 
Ophiocrinus, which differed from all other comatulids in possessing 
five undivided arms. At the same time he described the type-species, 
O. indwvisus. In 1882 Dr. P. H. Carpenter renamed the genus 

Eudiocrinus (Ophiocrinus being preoccupied) and described three 
additional species, #. varians, F. semperi, and EF’. japonicus, which 
were described in greater detail and figured in 1888. In 1883 Pro- 
fessor Perrier described 7. atlanticus, and in 1894 Professor Bell 
EL. granulatus; an additional species, /’. tuberculatus, was described 
by the present author during the past year. 
Among a large number of comatulids just received by the United 

States National Museum from Japan, as a deposit collection from 
Mr. Frank Springer, was a very singular specimen with but five 
arms, entirely different from the species of “’udiocrinus” (sensu 
P. H. Carpenter), atlanticus, varians, tuberculatus, and japonicus, 
with which I was personally acquainted. It was obviously closely 
allied to the Japanese species of Zygometra, Z. hartlaubi, Z. rubro- 

flava, and Z. kavhleri, the chief difference being the possession of only 
five arms. Evidently, then, it could not be congeneric with the species 
of “Hudiocrinus,” which I had previously studied. This led to a re- 

view of the whole matter. 
The type-species of Hudiocrinus (. indivisus) is described as fol- 

lows: 

Sechzehn Ranken stehen in einfacher Reihe um den flachen kleinen Knopf. 

Rankenglieder 18-20, sehr knotig, namentlich am Ursprung, die Verdickung ent- 

spricht den Gelenken ; die zwei ersten Glieder niedrig, so hoch als breit, das 5te 

bis 6te die liingsten, doppelt so lang als breit. Die letzten Glieder schwach com- 

primirt, glatt, das letzte hat ausser dem Endhaken einen starken Zahn. 

Das erst Glied der direkt von Kelchknopfe entspringenden Arme triigt gleich 

eine Pinnula und hat ein Syzygium; das zweite ist ohne Pinnula; das dritte trigt 

eine solche und das vierte hat eine Pinnula und zugleich ein Syzygium. Nun 
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folgen sich die Pinnule regelmissig abwechselnd, und je ein Syzygium zwischen 

38-5 Gliedern. Die Glieder der Arme sind fast doppelt so lang als hoch und 

keilen sich namentlich in der Mitte stark an den Seiten aus. 

Die zwei ersten Pinnule sind klein, die dritte und vierte die liingsten, dann 

folgen kiirzere, die allmiihlich gegen das Ende der Arme zu liinger und zugleich 

diinner werden, wiihrend die ersten mit ziemlich breiter Basis entspringen. 

Liinge der Arme SO min., der Ranken 9 mm., der lJiingsten Pinnula 8 mm. 

Durchmesser des Rankenknopfes 2. min. 

Die Schiebe fehlt leider an dem einzigen Exemplar. Die Pinnulze sind hell 

und dunkel gelbbraun gesprenkelt; der Riicken der Arme ist durch zwei ge- 

sehliingelte Linie bezeichnet. 

Tt was at once evident that my specimen, though differing in de- 

tails, resembled £. ¢ndivisus,; also that Bell’s £. granulatus resembled 
both. It was also clear that the relation between these three and the 

other “ Hudiocrinus”” species was very remote. The differences may 
be summed up as follows: 

- 

Budiocrinus indivisus, EF. granula- Budiocrinus atlanticus, BH. japonicus, 

tus, H., new species. LE. varians, B. semperi, BE. tuberculatus. 

Radial facets low, the muscular Radial facets high, the muscular 

fossie very narrow and crescentic. fossee very large. 

Centro-dorsal fiat, with marginal Centro-dorsal hemispherical, nearly 

cirrus sockets. | covered with cirrus sockets. 

Cirrus joints shorter proximally | Cirrus joints subequal, smooth, elon- 

than distally, expanding and slightly | gate, approximately oblong in lateral 

overlapping distally, very slightly flat- | view, and flattened. 

tened. 

A stout opposing spine present. No opposing spine. 

Terminal claw stout, and strongly Terminal Claw slender and nearly 

curved. straight, at least proximally. 

First two joints beyond the radials First two joints beyond the radials 

united by syzygy. hever united by syzygy. - 

The third joint beyond the radial | The third joint beyond the radial 

never bears a pinnule. may bear a pinnule. 

Arm joints strongly overlapping. Arm joints smooth. 

Disk small, not extending up on the | Disk very large, extending far up 

ars. on the arms. 
Lower pinnules with rather short | Lower pinnules slender and elon- 

joints, and very stout. gated with elongated joints distally. 

Color variegated. | Color plain grayish. 

In all the characters in the above list, the Hudiocrinus indivisus 
group agrees with the Japanese species of Zygometra, and the sum of 

those characters is found in no other genus of comatulids. We can, 
consequently, find no escape from the conclusion that the two are in 

reality closely related, the only real difference being that the £. 

indivisus group has but five arms and Zygometra ten or more. 
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The Fudiocrinus indivisus group is peculiar in lacking the pinnule 
on the third joint * above the radial, while a pinnule is present on the 
joints on either side of it; the explanation, however, is simple; the 
first two joints beyond the radials represent the two costals of a ten- 

armed or multibrachiate comatulid; they are somewhat broader than 
the following, and are united by syzygy as in Zygometra; the third 
joint, therefore, represents the first-free_brachial of a ten-arined form, 
and, as the first free brachial never bears a pinnule, we find it absent 
here also; the fourth joint (representing the second free brachial) 

bears a pinnule, and the fifth and sixth (1. e., third and fourth free 
brachials) are united by syzygy, as usual in all comatulids. Thus 
the species of the Ludiocrinus indivisus group are apparently derived 
by a reversion from a ten-armed type; and in this connection it is 
interesting to call to mind the specimen upon which Carpenter’s 
“Antedon clemens” was based, which had one undivided ray, with a 

pinnule on the “second brachial,” but none on the * third,” exactly 
as in the Z£. indivisus group. No one can doubt that the single un- 
divided arm in A. clemens is a derivation from a normally divided 
arm, and, as the arms in the £. éndivisus type are similar in structure, 
it is reasonable to suppose that they, too, are derived from more com- 

plex arms. 
Moreover, taking the type of articulation into consideration, the 

second and third (postradial) joints are joined in the same way as 

the first is joined to the radial; that is, by articulating faces made 
up of (dorsally) a large fossa lodging the dorsal ligament, ven- 
tral to which, on each side of the axial canal, hes a pair of fosse 
lodging the interarticular ligaments, and beyond them the muscular 
fossxe; the third and fourth (postradiai) joints are joined by an ar- 
ticulation consisting only of a pair of large pits lodging the inter- 
articular ligament, separated by a ridge at right angles to the long 
(transverse) axis of the joint face, this constituting what has been 
ealled a synarthrial joint; the fourth and fifth joints are joined by a 
type of articulation first found between the second and third free 
brachials of most comatulids, namely, a modified form of that be- 
tween the radials and next following joints, in which the transverse 

ridge separating the. dorsal-ligament fossa from the fosse of the 

interarticular ligaments is strongly diagonal, so that one end is dorso- 

lateral in position and the opposite ad ventro-lateral; the interartic- 

“Jn Bell's figure of ie arm base of Hudiocrinus re ePpot: Zool. Soe. 

London, 1894, Plate XXIII, fig. 3) the first pinnule is omitted; he describes the 

species as having “the first pinnule on the left side of the second brachial ;” 

but according to his figure it must have been on the right side, as the second 

pinnule (the lowest-shown) is on the left. Attention should be called to the 

fact that there is a serious discrepancy between the size of EL. granulatus as 

described and as figured. 

Proc. N. M. vol. xxxiv—08 



misplaced. The remaining brachial articulations are all of this type, 
except, of course, in the case of syzygia. This offers another means 
of arriving at the homologies of the joints; granting that the articula- 

tion between the fourth and fifth joints corresponds to 
that always found (in a ten-armed type) between the 

second and third free brachials, and counting backward, 
we find that the preceding joint 1s the equivalent of the 
first free brachial, the one before that of the costal 

Fic. 1.—Centro- axillary, which in this case is united to the first costal 
hapten taeny DY syzygy, therefore reaching exactly the same result as 
or Pentame- we did through a consideration of the pinnule arrange- 
routes. ©cnent, and the arrangement of the first two syzygia. 

The Hudiocrinus japonicus group, however, differs 
from the £. ¢ndivisus group in the enormous disk, which is black, 
and extends far up on the arms, and in the great amount of separa- 
tion of adjacent radial facets (figs. 1, 2) from all other 

comatulids, except Decametrocrinus. The long, brittle, 
and slender, much compressed cirri, with a long, nearly 
straight, terminal claw, are very characteristic, though 
an approach to these conditions is found in Thysanometra. yg 5 yey. 
Judging from the character of the radial facets and the — trax view 
extensive central cavity of the centro-dorsal, the /. alee 

japonicus group and Decametrocrinus come nearest to PEeNTame- 
certain genera of the Antedonide, such as Thaumato- |e 
metra, Psathyrometra (fig. 3), ete., and it is found that 
the general character of the pinnules, arms, and cirri also suggest 
the same relationship. 

The proximal arm structure of the Lvdiocrinus japonicus group 
and of Decametrocrinus is, however, radically different 

kM from that of all other comatulids, except 7haumatocrinus, 

Dei SoCs 

\ 9 Hs 

with which genus it agrees. 
In the ordinary type of comatuliid with ten arms 

(fig. 4) there are two costals, united by synarthrial artic- 
ulation, the median ridge on the joint faces appearing 

Re Lae externally in the middle of the line of articulation, its 
rro-porsat position being usually marked by more or less of a 
AND RADIAL dorsal tubercle. On each of the distal faces of the 
FACES OF Psa- F P : A 
tHyrome- aXillary (second) costal is a first brachial, the articula- 

TRA FRAG- tion between the two being the same as that between the 
e: radial and first costal; this joint never bears a pinnule; 

articulating with the first brachial on its distal face is the second 
brachial, the articulation between the two being synarthrial, as 
between the two costals; but the articulation between the second 
and third (and all succeeding brachials, except syzygial pairs) 

is of the same type as that between the radials and first costals 
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and costal axillaries and first brachials, except that the transverse 

ridge separating the dorsal-ligament fossa from the interarticular 

ligament fosse is strongly diagonal, and the other elements making 

up the sculpture of the joint face are correspondingly misplaced. 
The diagonal position of the transverse ridges al- 
ways alternates on succeeding joints, the external posi- 

tion of these ridges being marked by a series of more 
or less prominent alternating tubercles along the arm, 
the first of these tubercles being always exterior, in 
reference to the last axillary. 

It will now be seen that, judging from the types 
of articulations, the two costals are merely repetitions 
of the first two brachials, interpolated between them 
and the radials; in the cases where the arms divide 

; eee Fic. 4.—DORSAL 
more than once, the distichals, palmars, postpalmars, — view or tHE ra- 

etc., are really additional repetitions of the first two PIAS: COSTALS, 
brachials, for we always find the first two brachials curaca ante 

of a free arm the same, no matter how many division “AT0METRA TEN- 

series may intervene between them and the radials; in Baas 
aiemcases where the division series are 4 (3-4), SRP aE tm 
there is merely a double instead of a single repetition oe 
of the first two brachials, for the first two joints are here united by 
synarthry into one pair, the last two united by syzygy into another 
pair; but the two pairs are united by an articulation resembling 

that found between the radials and first costals, and between all 
axillaries and the succeeding joints. 

Additional evidence that this is really the case is found 
in the cases where, as in Perometra diomedew, there is 

an extravagantly elongated tubercle on the articulation 

between the first two brachials; this is repeated between 

the costals; or, as in Tropiometra, where the first two 
brachials are greatly enlarged; the costals are very large 

also; or in various species of Charitometra and Thalas- 

sometra, where the first two brachials are highly orna- 

Fic.5._Dor. mented; the costals and division series are always simi- 

ee = larly ornamented. 

Beet, In Decametrocrinus and in the Hudiocrinus japonicus 

eee er oup (fig. 5) we find the articulation between the first 

metrocer. two post-radial joints to be exactly like that between the 

NUSTUBER- first two brachials, or the costals, in any ten-armed coma- 

ie tulid, i. e., a synarthry; but the articulation between the 

second and third and all succeeding joints corresponds to the 

articulations between the second and third and all succeeding 

brachials in the free arms of ordinary comatulids. Thus, then, the 

arms of these forms are strictly homologous to the arms of other 

comatulids beyond the last axillary, it isasif the arm of a Heliometra 

ey 
Zo 
a—» 
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eschrichtii or an Antedon bifida were cut off at the costal axillary, 
the costals removed, and the arm (the first brachial) grafted onto 

the radial. This arm arrangement occurs only in 
Thaumatocrinus, Decametrocrinus, and in “Eudio- 

crinus” atlanticus, japonicus, sempert, tuberculatus, 

and varians. 

Fis ee eed ons Additional proof of the correctness of this interpre- 
rapiaL races tation of the arm structure of Decametrocrinus and the 

oF Bveow™™*’ species of “Hudiocrinus” mentioned is found in the 
arrangement of the pinnules; for when a species lke 

Decametrocrinus narest or “Eudiocrinus” varians 
bears a pinnule on the second post-radial joint there 

is always one on the following joint and on all sueceed- 
ing, excepting, of course, the hypozygals of syzygial 

pairs. 
Since these five species of “H’udiocrinus ” are really 

in no way related to the type-species (2. indivisus), *16 7 —VESTRAY 
. VIEW OF RADIAL 

but belong to an entirely different family, they require — races or Zyao- 

a new generic name, and for them I have proposed the 77s SANE 
name of Pentametrocrinus as suggesting their five- 
armed condition, and also their affinity to the closely related Decame- 
trocrinus, with ten arms. 

This involves a redefinition of two families and two genera, as 

follows: 
‘amily ZYGOMETRID Zh. 

A family of Comatulida in which the radial faces are broad and 
low, in lateral apposition (figs. 6, 7), the muscular fossee small, nar- 
row, and crescentic, curving upward and outward from the ridge sur- 
rounding the central canal to the antero-exterior corner of the radial 
faces, and entirely separated from each other by a deep median 
cleft: the costals are united by syzygy, but the first two brachials by 
bifascial articulation; disk plated, but pimnule ambulacra naked; 
five to ninety arms. 

Color variegated and usually brilliant, consisting of red, yellow, 
purple, brown, and white. 

Habitat—Northern Austraha northward to Japan; littoral, and 
down to 60 fathoms. 4 

Included genera—Zygometra,; Eudiocrinus. 

Genus EUDIOCRINUS (emended.) 

A genus of Zygometride in which the arms are five in number, the 
second costal not being an axillary (fig. 8); cirri short and stout, 
the joints swollen distally, the opposing spine stout and well de- 
veloped; arm and pinnule joints overlapping. 
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Genotype.—O phiocrinus indivisus Semper, 1868. 
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Habitat——Philippines; Macclesfield Bank; Japan; 30 to 60 fath- 
oms. 

The species included in the genus H'udiocrinus as 
here emended are: 

ELudiocrinus indivisus (Semper). 
ELudiocrinus granulatus Bell. 
Eudiocrinus variegatus, new species. 

Family PENTAMETROCRINIDA. 

A family of Comatulida in which the radial faces 
are very high, entirely and rather widely separated, 
the muscular fosse very large, rounded-triangular, 

separated interiorly by a strong median ridge; the 
first brachials articulate directly with the radials, 
without the intervention of costals; orals absent; disk 
very large, black, extending far up on the arms, naked 

or more or less covered with small calcareous plates; 
cirri with elongate subequal compressed joints; no 
opposing spine; terminal claw long. 

Color grayish, tinged with purplish; disk black. 
Habitat—Crozet Islands and seas south of Australia 

FIG. 8.—DORSAL 

VIEW OF THE 

PROXIMAL ARM 

JOINTS (COSTALS 

AND LOWER 

BRACHIALS) OF 

EUDIOCRINUS 

VARIEGATUS, 

NEW SPECIES. 

(THE RADIALS 

ARE CONCEALED 

BY THE CEN- 

TRO-DORSAL. ) 

northward 

to the West Indies, Gulf of Gascony, Indian Ocean, Japan, and the 
Hawaiian Islands; 103 to 1,800 fathoms; mainly abyssal. 

Included genera.—Pentametrocrinus ; Decametrocrinus. 
This is identical with the family for which I previously proposed 

the name Eudiocrinide, owing to a misconception of the genus L’udio- 
Crinus. 

Genus PENTAMETROCRINUS. 

A genus of Pentametrocrinidz in which the arms are five in 

number. 

Genoty pe.—Eudiocrinus japonicus P. H. Carpenter, 1882. 
Habitat—West Indies; coasts of southern Europe; east coast of 

Africa eastward to Australia, and northward to Japan; 103 to 1,050 

fathoms (mainly abyssal). 
The species included in the genus Pentametrocrinus are : 

Pentametrocrinus atlanticus (Perrier). 
Pentametrocrinus japonicus (P. H. Carpenter). 
Pentametrocrinus semperi (P. H. Carpenter). 
Pentametrocrinus tuberculatus (A. H. Clark). 

Pentametrocrinus varians (P. H. Carpenter). 

The new species of Hudiocrinus (emended) from Japan may be 

known as 
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EUDIOCRINUS VARIEGATUS, new species. 

Centro-dorsal discoidal, rather thick, with somewhat sloping sides, 
the broad polar area flat, the cirrus sockets arranged in two crowded, 
more or less irregular, rows. 

Cirri about twenty-five in number, 7 mm. long, with fifteen 
joints, the first not so long as broad, the remainder squarish (fig. 9) ; 
the fourth and fifth joints have their distal ends expanded and pro- 

jecting somewhat dorsally, this character gradually 
becoming less and less marked distally: there are no 
dorsal spines, but the opposing spine is prominent, aris- 
ing from the entire surface of the joint, the apex oppo- 
site the middle of the joint; terminal claw rather 
stout and well curved, about as long as the penultimate 

joint. 

Radials even with the centro-dorsal: first costal 
short, about four times as broad as long, united to the 

second by svzygy; there is a well-marked rounded median tubercle; 
second costal slightly longer than the first, but similar to it, and 
not an axillary; it bears a pinnule. Five arms 75 mm. long, of 
overlapping joints: the first two brachials, like the two costals, 

have their lateral edges shghtly turned outward, 
forming a slight narrow lateral border; first and 
second brachials slightly over twice as broad as long, 
the distal edges rather prominent, with a rounded 
median tubercle; third and fourth — brachials 
(syzygial pair) not quite so long as broad, shghtly 
longer on one side than on the other, with a low 
rounded median keel: following two brachials 
wedge-shaped, not so long as broad, then becoming 
triangular, about as long as broad, soon becoming 
obliquely wedge-shaped, and longer than broad and 

Fic. 9.—CIRRUS 

OF EUDIO- 

CRINUS VARI- 

EGATUS. 

Fic. 10.—LOWER PIN-* 
distally less obliquely wedge-shaped and elongate; the 
brachials up to the sixth or seventh have a low 
rounded median keel, marked by a series of longi- 
tudinally elongate tubercles, one on each joint; from 
this point onward the keel becomes less marked (only 

faintly visible) and assumes a peculiar zigzag form, 
owing to its oblique position on each joint; it is trace- 

NULES OF EUDIO- 

CRINUS VARIEGA- 

TUS ON THE INNER 

SIDE OF THE ARM; 

I. E., THE SIDE ON 

WHICH THE COSTAL 

PINNULE (REPRE- 

SENTING THE MISS- 

ING ARM) OCCURS. 

able to at least the distal third of the arm; the distal ends of the 

joints in the lower part of the arm project somewhat, but this dies 

away after about the middle. 
Costal pimnule 4 mm. long, stout, triangular, with nine squarish 

joints; pinnule on second brachial similar (the first brachial has no 
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pinnule) ; pinnule on fourth (epizygal) brachial 6 mm. lone. much 
stouter than the costal pinnule, with twelve joints, the first three 
approximately squarish, the remainder longer than 
broad, but not elongated; the pinnule is rounded, 
and all the joints overlap strongly, and have ser- 
rate distal ends (figs. 10, 11); following pinnules 
about 4.5 mm. long, but much more slender than 
the pinnules on the fourth (epizygal) and fifth bra- 
chials, with about twelve joints, the first very short, 
the next two squarish, the remainder elongate, the 
articulations somewhat swollen; the lower joints 
have overlapping and spinous distal edges; the dis- 
tal pinnules are 9 mm. long, slender, the first joint 
short, the second squarish, the remainder much 

elongated, with expanded articulations. 
Color (in formalin) purplish brown, the skeleton 

lighter, the cirri white, the enlarged lower pinnules 
(on the fourth and fifth brachials) purple, the arms 
and pinnules banded with purple and whitish. 

Fic. 11.—LOWER PIN- 

NULES OF EvUDIO- 

CRINUS VARIEGATUS 

ON THE OUTER SIDE 

OF THE ARM; I. E., 

THE SIDE OPPOSITE 

TO THE COSTAL PIN- 

NULE. 

Type.—Cat. No. 25326, U.S.N.M. (Owston Coll. No. 6931), from 
34° 59’ north latitude, 139° 34’ east longitude (Sagami Bay, Japan) ; 
60 fathoms. 
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ON SOME NEW AND OLD SPECIES OF CARBONIFEROUS 
FOSSILS. 

By Georce H. Girry, 

Custodian of Carboniferous Fossils, U. S. National Museum. 

The contents of the accompanying paper are of a miscellaneous 

character, but may be classified from one point of view into species 
which I expect to discuss before long in other reports and which are 

not provided with illustrations in the present one, and those which 
are not included in plans for the immediate future and are conse- 
quently illustrated in this place. These last group themselves into 
several categories. . 

Several years ago when collecting in Kansas I obtained at a locality 
near Chanute some fossil sponges in unusual abundance and perfec- 
tion of preservation. A careful study of these forms seems to justify 
recognizing among them four new genera, five new species, and one 
new variety. 

Over half a century has elapsed since Isaac Lea published his brief 
paper on the occurrence of fossil mollusks in the anthracite seams of 
the Carboniferous at Wilkesbarre.t| Though our knowledge of the 
coal plants of the. anthracite region has since become very extensive, 
time has brought out few facts relating to the invertebrates of that 
place and period. The fauna of the Mill Creek? limestone has sub- 
sequently been discovered and partially described, but it is evident 
that this fauna is not the same as that which furnished Lea’s speci- 
mens. It is unfortunate, therefore, that the last-named author does 
not state more precisely where and from what seam his material had 

its source, doubly unfortunate in view of the fact that even his poor 
figures show plainly that his species were in some cases based upon 

mere fragments. 
When a storage box containing miscellaneous and some unlabeled 

specimens was unpacked several years ago a small slab of black sandy 

@ Acad. Nat. Sci. Philadelphia, Jour., 2 ser., II, 1855, p. 203. 

b Wyoming Hist. and Geol. Soc., Proc. and Coll., II, 1886, p. 265 et seq., and 

2d Geol. Sury. Pennsylvania, Ann. Rept. for 1885, 1886, p. 450. 
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shale Ww ith invertebrate fossils y was fortunately recognized as contain- 
ing the types of all Lea’s species, and these upon the present occa- 

sion it is my purpose to supply with somewhat better illustrations 

than the original ones. There is little remedy in prospect for the 
imperfectness of the type-specimens themselves, since, as just stated, 
the original locality was not described and the horizon has not been 
rediscovered, so that the species can not be rehabilitated upon better 

material. 
Of the five invertebrate species described in Lea’s paper two are 

based upon such mere fragments that it is doubtful if they could be 
definitely fixed, even with additional material from the same fauna. 
A single species is unquestionably valid, while of the two remaining, 
one is with little doubt identical with it and the other is probably the 
same as a species already in the literature. 

Lea’s remark, therefore, that “As these forms are the only ones yet 
found that I am acquainted with, I have deemed it better to give an 
exact representation of the specimen itself and to give provisional 
names, that geologists may be able to recognize them when met with 

again,” seems tinged with unconscious irony. 
The remaining species, three in number, are of somewhat unusual 

interest. One of these belongs to the genus //arttina, a type of struc- 
ture hitherto known only in Nova Scotia, while the two others, which 
represent the genus Tegulifera, ave interesting not only on their own 
account but because that genus has as yet been found only in Europe, 
the original species having been obtained in the Carnie Alps, while 
a second doubtful representative has been described from the Ural 

Mountains. 
HETEROCCGELIA, new genus. 

General shape moniliform, consisting of subspherical units joined 
end to end in straight or nearly straight lines; sometimes branching 
Each unit consists of a spherical outer wall interrupted at both ends 
by the passage of a large cylindrical cloaca, which is continuous from 
cell to cell. The outer wall is interrupted also by large spout-like 

ostia. 
The mode of growth of this organism is not quite clear from the 

material examined. There is some evidence that the cylindrical 
cloaca may have been first prolonged, or in perfect specimens may 
normally have projected from the upper end, and that upon this 
the spherical outer wall was formed. The constitutent spheres are 

sometimes just in contact, but sometimes also they appear to be sep- 
arated by an interval bridged only by what seems to be a section of 
the cloaca. On the other hand, two consecutive spheres may overlap, 
in which case the lower end of the upper or younger one is invagi- 
nated. In any event the two cells even when in contact have discrete 

spherical walls throughout. The cylindrical cloacal walls seem to be 
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continuous from cell to cell, but not only do the eloates of the entire 
system, so far as observed, merge into a continuous tube, but they 
seem also to merge with the spherical walls, which, as above remarked, 
are distinct none one another. 

The walls of the cloacw are pierced by closely arranged round 
pores by which the cloacal tube communicates with the cavity of the 
sphere. The latter communicates with the exterior by means of the 
large spout-like ostia, which are few in number and fairly constant 
in arrangement. The outer walls of the spheres are probably solid 
(i. e., without pores). In some specimens the wall clearly appears 
to be solid, but in others the evidence is more ambiguous. In no in- 
stance has conclusive evidence of porous structure come to light, such 
as 1s unquestionably presented by the cloacal tube. The large ostia 
probably furnished all the direct communication that was needed 
between the internal cavity, which, save for the cloacal tube, appears 
to have been empty, and the external medium. Indirect communica- 
tion was furnished through the cloaca. ‘The cloaca also served to 
connect with one another the several units between which direct com- 
munication seems to have been wanting. 

The interesting fossil for which this generic name is introduced 
resembles several established genera, while presenting characters in- 
compatible with any of them. Probably that whose relationship 1s 
most close is Steinmann’s genus Sollasia, from the province of Astu- 
rias,in Spain. //eterocalia differs from Sollasia in the fact that the 

successive oscula are connected by internal walls into a central tube 
surrounding the cloaca, whereas in Soddasia the central cavity 1s unoc- 
eupied. There is no inclosed cloaca, and the oscula are not connected. 

From Amblysiphonella the present type differs in being more dis- 
tinetly composed of separate segments. This is shown by the fact that 
the lower wall of each spherical portion is repeated, so that where two 
units are in contact they are separated by a double partition. In 

Amblysiphonella the upper surface of one segment forms the lower 
boundary of the succeeding one. The party wall is not double, and 
the internal or cloacal wall connects above, but not below, with the 
outer wall. The interior of Amblysiphonella is more or less vesicu- 
lose, which is not the case with Heterocalia. Furthermore, the latter 

appears to have spout-like ostia but not dermal pores, whereas Ambly- 

siphonella has dermal pores but no ostia. Much the same differences 

exist between [eterocelia and Sebargasia. 

Another related genus is Waagen and Wentzel’s Ste/nmannia, from 

the Permian of India. Here again the Kansas form is distinguished 

by having ostia without pores, instead of pores without ostia, and 

there are also no internal vesicles. There seems to be the further dif- 

ference that the party wall is double in the present genus and in Stein- 

mannia single, as in Amblysiphonella and Sebargasia. 

Type of the genus —Heterocalia beedet. 
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HETEROCCLIA BEEDEI, new species. 

Plate XIV, figs. 1-8. 

1900. Amblysiphonella prosseri (part) Brrpe, Univ. Geol..Sury. Kansas, 

Jept., Vile pve 4 plat, nei. 

Many of the characters of this species are implied in the foregoing 
generic description. The constriction marking the union of two ad- 
jacent cells is deep and the general shape strongly moniliform. The 
stems are usually straight, but sometimes much contorted, and a 
few instances have been noted in which branching occurs. The size 
of the individual segments is rather small, seldom exceeding 10 mm. 
The osculum is large. The ostia are also rather large and spout- 
like. They are few in number and rather uniform in size and distri- 
bution. It is difficult to determine the exact number, but there seem 
to be six or eight, arranged transversely at nearly equal intervals, 
usually along the median line. Frequently the arrangement of these 
structures is sufliciently systematic for those of several consecutive 
chambers to form longitudinal rows. 

If there is ttle doubt that this is the same form which Mr. Beede 
identified as Amblysiphonella prosseri in the work cited above, there 
can be no question that it belongs to a different species as well as to 
a different genus from the form described by Clarke. 

Locality and horizon.—Allen limestone; cut on the Santa Fe rail- 

road, 6 miles southwest of Chanute, Kansas. 
Type-specimens.—Cat. No. 58471, U.S.N.M. 

MA ANDROSTIA, new genus. 

This type consists of subeylindrical, stem-like, more or less bent, 
occasionally branching bodies. A central tube-like cloaca traverses 
the entire axial portion. The rather thick walls are intersected by 
vermiform chambers, which communicate with the surrounding me- 
dian through numerous circular ostia, and with each other and with 
the cloaca by means of frequent though irregular apertures. The 
partitions between adjacent chambers, between the chambers and the 
cloaca, and between the chambers and the exterior are of the same 

character, apparently structureless and imperforate. 
Though both sponges are at present preserved as carbonate of 

lime, Calocladia, in strong contrast with Mwandrostia, retains its 
spicular mesh-like structure, while the walls of the latter are to all 
appearance solid and structureless. In this respect J/candrostia 

agrees with eterocalia, and also in the general plan of construction, 
consisting, as it does, of separate though irregular chambers. 

Heterocelia is so related to other genera which are usually looked 
upon as belonging to the Calcispongie that it can pretty safely be 
regarded as belonging to the same group. On account of its re- 
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semblance to //eterocalia and its difference from Calocladia it seems 
probable that J/wandrostia also is one of the Calcispongix. 

Maeandrostia more nearly resembles a sponge from the Guadalupe 

Mountains for which I have propesed the name Cystothalamia than 
any other genus known to me. Some of the differences which can he 

noted are these: Cystothalamia seems to be without a persistent 

central cloaca. The outer wall appears to be porous instead of solid. 
The ostia are prolonged as spout-like projections. The chambers 

produce swellings upon the exterior, to which they give a cystose 
appearance. The differences last mentioned may perhaps be regarded 
as only specific, but the first two are clearly generic. The material 
from the Guadalupe Mountains, however, is not well preserved, and 
it is impossible to state with complete certainty that there is no persist- 
ent cloaca, though the porosity of the outer wall is open to but little 

question. It hardly seems permissible, therefore, to regard the pres- 
ent type as generically the same as Cystothalamia. 

Type of the genus —M wandrostia hansasensis. 

MAEANDROSTIA KANSASENSIS, new species. 

Plate XV,- figs. 1-7. 

The form for which this name is proposed consists of slender, sub- 

eylindrical, occasionally branching bodies, which rarely exceed 
15 mm. in diameter, but are often much smaller. As a rule they are 
nearly straight, but may be considerably contorted. The exterior is 
nade irregular by inequalities of growth, and further roughened by 
large numbers of ostia, some of which appear to have slightly elevated 
margins. The ostia are circular, and average about 0.75 mm. in 
diameter. The interior is occupied by a central tubular cloaca, which 
apparently passes uninterruptedly through the complete length of 
the stem. The space between the cloaca and the periphery is filled 
in by vermiform chambers, which communicate with the exterior 

by means of the ostia and also intercommunicating with each other 
and with the cloaca by frequent irregular apertures in the walls. In 
different specimens, and probably in the same specimen at different 
points, this structure while the same in principle varies considerably 
in ‘detail. A tube-like cloaca is usually a striking feature, but occa- 
sionally it is hardly to be distinguished from the generally irregular 
porous structure. The cloaca varies considerably in size, sometimes 

occupying less than one-third the entire diameter, at others having 
only a thin rim of wall about it. Similarly, in some sections the 

partitions are so developed at the expense of the chambers that the 

stem appears to be well-nigh solid. In others the partitions are thin 

and disconnected, leaving the interior all but open. 
The walls appear structureless, and but for the openings already 

described are imperforate. The outer wall especially is pierced by 
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ostia, cieuenes not by pores, ;, and SS the Soi annie matrix makes 

a sharply defined if somewhat irregular boundary. 

Locality and horizon.—Allen limestone; cut on the Santa Fe Rail- 
road, 6 miles southwest of Chanute, Kansas. 

T ype-specimens.—Cat. No, 538468, U.S.N.M. 

STEINMANNIA BENJAMINI, new species. 

Plate XV, fig. S. 

Of this species we have but a single specimen, exposed on a frac- 
tured rock surface. It consists of spheres placed end to end and 

partially embracing, so that an elongate subcylindrical body is pro- 
duced, with more or less pronounced constrictions which mark the 
constituent segments. The theoretical spheres overlap so that usually 
the height of each chamber is only about half of the width. The 
party wall is single, formed by what was the terminal wall of the 
preceding segment. The constituent spheres vary in size between 

wide extremes and the growth of the organism as a whole is contorted 

and irregular. The length of the fragment is 55 mm. and the greatest 
diameter 10 mm. The interior of the chambers is almost empty, and 
T am not entirely satisfied that such apparent partitions as occur are 
not either adventitious or due to chambers coordinate with the larger 
ones. Presumably each chamber communicated with those adjacent 
by means of a central osculum, but this is not shown by the fracture 
section of our specimen. The walls are perforated by numerous large 
pores, but only one size of these has been observed, though thin sec- 
tions might show others. Chambers communicate by means of these 
pores as well as by the oscula. 

One feature of the specimen should not be passed over, though it 
may be adventitious. On both sides, following their windings rather 
closely and separated from the perforate wall by a narrow interval 
filled with matrix, is a thin outer wall (?) of the same general char- 
acter as the inner one but imperforate. 

It seems probable that this form belongs to the Salt Range genus 
Steinmannia, though it shows certain differences which if real are 
important. Oscula appear to be absent, but might readily fail to be 
shown by the specimen in its present condition. The rarity or ab- 
sence of internal vesicles may be only a specific character, and can 
hardly be regarded as invalidating the generic identification. The 
most important difference doubtless is the apparent presence of but 
one set of perforations, and this is also the most well established. 
Aside from Stetnmannia, the genus which the present form most re- 

sembles is Sollasia, and from Sollasia it differs importantly in the 
absence of ostia and the presence of perforations. If not a Ste¢nman- 
nia the present form is, therefore, probably a new genus, but I would 
certainly regard it as inadvisable to introduce a new generic term 

under present circumstances, 
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Stemmannia benjamini is clearly more closely related to S. salinaria 

of the two Indian species. It is distinguished by the less extensive 
development of internal vesicles, the presence apparently of pores of 
but one size, and the fact, so far as I can determine from the figures, 
that they are larger than those of the Indian species. The American 
form is also as a whole smaller. 

It gives me great pleasure to name this species in honor of Dr. 
Marcus Benjamin, editor of the U. S. National Museum. 

Locality and horizon.—Allen limestone; cut on the Santa Fe Rail- 
road, 6 miles southwest of Chanute, Kansas. 

Type-S pectmen.—Cat. No. 53467, U.S.N.M. 

CGZLOCLADIA, new genus. 

Of this genus only a single species is known, and consequently only 
a partial generic description can be drawn up embodying those 
features which are shown by the form in question and which would 
presumably be possessed by congeneric species. 

The growth is more or less arborescent, the branches cylindrical, 
with a large, uninterrupted cloaca. The walls are more or less thick, 
composed of consolidated spicules, probably tetracts, and pierced by 
numerous ostia, which sometimes ramify toward the outer surface. 
In the typical species the ostia are extended outward as spiniform 
processes. An epidermal layer of some sort was probably present. 

The specimens representing this genus are preserved in such a 
different manner from those of the associated /Teterocwlia, which 
probably represents the Sycones of the Calcispongize, that they may 
justly be inferred to belong to the Pharetrones, or else, though at 
present calcareous in chemical composition, to the Silicispongie. 
The Pharetrones seem largely restricted to the Mesozoic, and upon 
the whole it is rather more probable that the present type belongs to 
the Silicispongiz. The spicular structure and the general arrange- 
ment of the canal system seem to make it probable that it is related 
to the Lithistida, rather than to the Hexactinellida. Owing to the 
difficulty of determining the exact character of the spicular element 
it is impossible to reach a satisfactory conclusion in regard to the 
more intimate relationship of Ca@/ocladia among the Lithistida. It 
is, however, distinct from a considerable number of genera with 
which comparisons have been made, chiefly in the cylindrical mode 
of growth. Doryderma is like it in this respect, but probably has a 

different spicular element and possesses a large number of axial canals 
instead of a large central cloaca. Cylindrophyma, of the upper 
Jurassic, is perhaps the most closely similar in every respect. Appar- 
ently the spicular unit and mode of consolidation are different in the 

present form. 
Type of genus—Cwlocladia spinosa. 
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CC@LOCLADIA SPINOSA, new species. 

Plate XVI, figs. 1-7. 

This species consists of rather straight eylindrical fragments which 
rarely exceed 10 mm. in diameter. They are calibrated, the inner 
cavity having, on well-preserved specimens, sharply defined straight 
boundaries essentially parallel to the outer circumference. The thick- 

ness of the walls varies greatly in different specimens. It is rarely 
equal to the diameter of the cloaca and is sometimes quite thin. The 
external surface is roughened by the development of great numbers 
of spiniform ostia, whose size can not well be stated because they 
taper toward the outer end. The wall structure consists of a spicular 
network which it is difficult to analyze into its individual elements. 
The spicules appear to be rather large and somewhat irregularly 
cemented one to another by the extremities of their arms. As com- 
binations of three rays diverging at approximately equal angles are 

of frequent occurrence, it is probable that the unit is a tetract. There 
seems to have been a dermal layer covering the exterior, as the outline 
of this surface against the inclosing rock is smooth (aside from the 
ostia). The inner wall bounding the cloaca, however, is minutely 
ragged, owing to the projecting rays of the spicules. The spicular 
layer of which the walls consist is rather open and is pierced by the 
tubular ostia, which apparently, after passing part way through to 
the outer side, ramify more or less, decreasing in diameter in the 
process. 

These bodies occur in lengths up to 55 mm. and more, but seldom 
show signs of branching. In some cases, however, they appear to have 
branched rather freely, and perhaps the original growth was dis- 

tinectly ramose, although at present it seems improbable that they 
formed extensive dendroid growths. 

Locality and horizon.—Allen limestone; cut on the Santa Fe Rail- 
road, 6 miles southwest of Chanute, Kansas. 

Ty pe-specimens.—Cat. No. 53469, U.S.N.M. 

HELIOSPON.GIA, new genus. 

This genus includes rather large dendroid sponges having a per- 
sistent central cloaca and a hexactinellid spicular unit. The branches 
are cylindrical, freely dividing, more or less completely coalescent 
when by chance they come into contact. The cloaca is rather small 

and apparently uninterrupted and continuous from top to bottom. 
The spicules are so oriented that their arms are rather regularly 
continuous in longitudinal and radiating lines. The third set of 
rays should make concentric lines, but although suggestions of regu- 
lar concentric structure are not wanting, it is not conspicuous in the 
thin sections seen. It is, however, a striking feature of weathered 
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specimens. The longitudinal lines are slightly Bbligue, rising from the 
cloacal to the exterior surface, and probably slightly bending out- 
ward as they go. The transverse lines are also oblique and curved, 
having their convex sides uppermost and passing downward from the 
cloaca to the exterior. Between the arms of the large spicules thus 
disposed are freely connecting radial canals which open upon the 
outer surface in small circular pores. What I regard as true ostia 
are absent. 

In general character this genus is very suggestive of Cwlocladia, 
but after due consideration I am fairly satisfied that they are dis- 
tinct. As to the specific distinction of the genotypes there can be no 
question. Bothchave somewhat the same mode of growth; the 
spicules in both may possibly be hexacts, although in Cwlocladia 
it seemed more probable that they are tetracts. They are of much 

larger size in Heliospongia ramosa and their arrangement is also 

much more regular. In C@locladia spinosa there is hardly ever a 
trace of the longitudinal and radial lines which make such a striking 
feature in the structure of /Teliospongia ramosa. The latter does 
not show the spine-like ostia of Cwlocladia, but this would probably 
be only a specific difference were it not that true ostia, I believe, are 
entirely absent from //eliospongia as well as the large canals which 
lead from them, for I can not regard the relatively large canals 

which interrupt the spicular network in Celocladia and terminate 
on the surface in spout-like ostia as homologous with the relatively 
small openings which pass between the arms of the regularly ar- 
ranged spicules in /Teliospongia and open upon the surface in the 
characteristic pores. 

Type of the genus.—Heliospongia ramosa. 

HELIOSPONGIA RAMOSA, new species. 

Plate XVI, figs. 8, 9; Plate XVII. 

This species forms large bushy bodies consisting of freely branch- 
ing cylindrical stems which attain a diameter of 23 mm., but are 

usually somewhat smaller. Sometimes the branches are in contact, 

in which case they appear to coalesce, producing, temporarily at least, 

somewhat flabelliform shapes. The individual branches are pierced, 

probably from end to end, by cylindrical cloacee, which are relatively 

of variable size, but usually, if not always, less than one-third the 

entire diameter. 
The spicular element is large and without much doubt a hexact. 

The combined effect of the spicules is to produce more or less continu- 

ous radiating and longitudinal lines. The radiating lines are oblique, 

with the outer end lower than the inner, and they are somewhat 

curved, the convex side uppermost. The longitudinal series of rays 

are sil probably somewhat oblique, sloping outward very g gradually 

Proc. N. M. vol. xxxiv—08——19 
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as they rise from the rim of the cloaca, and probably shghtly curving 

in the process. This arrangement is regular and tends to produce 
radiating pores from the cloaca to the periphery. Canals or cham- 

bers, properly speaking, appear to be absent. What look lke vermi- 
form canals are probably mere color markings, which wind among 
the spicules without interrupting them. These radiating pores pro- 
duce upon the outer surface small, more or less circular openings, but 
ostia, strictly speaking, are probably absent. Certain larger openings 

appear to be superficial and to be produced by the absence of a spicu- 

lar arm, such as in other instances serves to separate adjacent pores. 

Locality and horizon.—Allen limestone; cut on the Santa Fe Rail- 

road, 5 miles southwest of Chanute, Kansas. 
Type-specimens.—Cat. No. 53472, U.S.N.M. 

HELIOSPONGIA RAMOSA, var. PARALLELA, new variety. 

Plate XVI, fig. 10, Plate XVIII. 

This form seems to agree in all respects with the foregoing except 

in the mode of growth, the typical one bifurcating freely while the 
present variety appears to have a principal stem which gives off long, 

parallel branches. 
Locality and horizon.—Allen limestone; cut on the Santa Fe Rail- 

road, 6 miles southwest of Chanute, Kansas. 
L'ype-specimen.—Cat. No. 5384738, U.S.N.M. 

MYALINA WYOMINGENSIS Lea. 

Plate XIX, figs. 2, 3. 

1855. Jodiola wyomingensis Lea, Acad. Nat. Sci. Philadelphia, Jour., (2), 

ne pa2ZObs ple sexeption ia. 

1853. Modiola minor Lra, Acad. Nat. Sci. Philadelphia, Jour., (2), II, p. 

Pay JO s:e:¢, Tike We 

1SS6. Modiola wyomingensis CLAYPOLE, Wyoming Hist. and’ Geol. Soc., 

Proc ands Colles ies Ete an sea 

1898. Myalina wyomingensis WELLER, U. 8S. Geol. Sury., Bull, 1538, p. 365. 

1903. Myalina wyomingensis Girry, U. S. Geol. Survey, Prof. Paper 16, 

p. 422, pl. viii, figs. 8—13. 

“Testa levi triangulari, inferné compresso-alataé; umbonibus 
elevatis, acuté angulatis. 
“Remarks.—This is a broad flat species, very different from the 

ninor, Which is on the same specimen. These are parts of four 
distinct specimens on this small piece of slate, which is represented 
of the natural size.” 

Lea’s description and remarks are given above. Part of the inclos- 
ing rock having been removed the type-specimen proves to have the 
following characters: 

Shell of medium size, subtriangular. Hinge but slightly shorter 
than the extreme width. Length and maximum width about equal. 
Umbonal ridge prominent, sigmoid, rounded sharply above, more 
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broadly below, hare a is almost marginal, descending abruptly on 

the anterior side and very gradually behind. Beak nearly terminal, 
leaving,, for the genus, a rather large lobe in front. Anterior antline 
sinuous, posterior outline gently convex. Anterior-superior angle 
rounded, posterior-superior angle obtuse. Inferior angle strongly 
rounded. Surface marked by sublamellose growth lines. 

Several other specimens of various sizes and degrees of fragmen- 
tariness occur on the same slab. One of these, an imperfect mold of 
the exterior, seems to have been the original of Lea’s Modiola minor. 
On the aap. this specimen occurs near the posterior-superior angle of 
M. wyomingensis, but Lea shows it not in his figure of the whole slab 
but in a separate figure (fig. 2). Originally it bore a very close 
resemblance to Lea’s illustration, but by removing part of the rock its 
appearance has been changed and its general resemblance of J/. wyo- 

mingensis so enhanced as to leave scarcely a doubt that it belongs to 
the same species. 

M. wyomingensis proves to have had a very extensive distribution, 

since what appears to have been the same species has been identified 

in Colorado. Lea’s description of JJ/odiola minor, which is here re- 
garded as a synonym of J/yalina wyomingensis, is as follows: 

“Testa inferne striata, elliptica, subplanulata; antico latere 

rotundato. 
“ Remarks.—A single specimen only was found of this species, and 

the umbones are obliterated. The lower part, as represented, is per- 
fect, and very distinctly marked.” 

Locality and horizon.—Pennsylvania; Wilkesbarre, Pennsylvania. 
Type-specimens.—Cat. Nos. 33899 and 33900, U.S.N.M. 

MODIOLA MINOR Lea. 

This species is based upon an external mold of an imperfect valve. 
The type-specimen occurs in association with J/yalina wyomingensis, 

which appears to have been abundant, and as it agrees with that 
species in such characters as can be determined, it will be reasonably 
safe, as well as advantageous, to regard it as identical with MW. w yo- 

mingensis and the name as a synonym. 

DELTOPECTEN CLATHRATUS Lea. 

Plate XIX, fig. 1. 

1853. Posidonia? clathrata Lea, Acad. Nat. Sci. Philadelphia, Jour., (2), 

JOT fos PAlSy, oll, Soca key alloy 

The characters of this species are much in doubt. The types con- 
sist of two specimens lying close together and possibly even represent- 
ing different valves of the same individual. One, which appears to 
be smaller but may only be imperfect, is almost certainly a represen- 
tative of the genus Deltopecten. It has a broad, oblique cardinal 
area, with a large triangular cartilage pit beneath the beak. The 
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surface i Is marked by rather large, not very well-defined ribs arranged 
in pairs. So far as can be determined, this shell has all the charac- 
ters of the right value of D. occidentalis, which is the commonest 

Pennsylvanian species of Deltopecten and occurs associated with J, 
wyomingensis in Colorado. 

The second specimen is obliquely crushed and at present furnishes 
scarcely a clue to the original shape. The sculpture consists of some- 
what broad, flat ribs, which are strongly alternating, every other one 

being considerably larger. 
I hardly know what course to regard best in the present con- 

tingency. It seems rather probable that both specimens belong to 
the same species, and I have little doubt that one of them is the form 
better known as Aviculipecten occidentalis. Unfortunately, Delto- 
pecten clathratus antedates the description of D. occidentalis by sev- 
eral years, and it seems a pity to replace Shumard’s name by that of 
a form which was inadequately described, whose characters are not 

readily determined from the types, and of whose identity with the 
better known form there may be some, if only shght, doubt. 

Locality and horizon.—Pennsylvanian ; Wilkesbarre, Pennsylvania. 
Ty pe-specimen.—Cat. No. 33901, U.S.N.M. 

PLEUROTOMARIA ? DISTANS Lea. 

Plate XIX, fig. 4. 

1853. Posidonia ? distans Lea, Acad. Nat. Sci. Philadelphia, Jour., (2), 

I ps 205) pliexx fie-230: 

“ Like the above, there was but a small portion of a valve found. 
It has longitudinal strive, somewhat lke perstriata, but the strie are 
more distinct and distant, amounting almost to ribs.” 

The original of Lea’s Posidonia ? distans is such a mere fragment 

that it can hardly be stated with certainty to which division of the 
animal kingdom it belongs. It seems to be a portion of a whorl of a 
Pleurotomarioid, but nothing further can be said on that point. It 
has an irregular shape, with five gently curved, slightly converging 
lire, which are thin, rounded, and separated by flattened interspaces 

several times their own diameter. The interspaces are not of equal 
sizes, and one, possibly two, are divided by lire much finer than the 

others. 
Locality and horizon.—Pennsylvanian, Wilkesbarre, Pennsylvania. 

Ty pe-specimen.—Cat. No. 33903, U.S.N.M. 

EDMONDIA ? PERSTRIATA Lea. 

Plate XIX, fig. 5. 

1853. Posidonia ? perstriata Lea, Acad. Nat. Sci..Philadelphia, Jour., (2), 

Ts 205;, plssexe ile a ; 

The type of this species also is a mere fragment, unquestionably a 
pelecypod, probably the anterior extremity of some such form as 
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Edmondia, or possibly Schizodus. The lire are fine, narrow, sepa- 

rated by relatively wide, flat interspaces or striae. The following is 
Lea’s original account of this form: 

“ There is too small a portion of this species remaining on the sur- 
face of the specimen to characterize it by a proper diagnosis. Per- 
haps a third of the valve only remains, but this is perfect, and beauti- 
fully and transversely striate—the striew being parallel.” 

Locality and horizon.—Pennsylvanian, Wilkesbarre, Pennsylvania. 
Ty pe-specimen.—Cat. No. 33902, U.S.N.M. 

HARTTINA INDIANENSIS, new species. 

Plate XIX, figs. 6-15. 

Shell terebratuliform, of medium size, oval to subpentagonal in 

outline, moderately convex or rather strongly gibbous. Greatest 
width about midway or a little below. A sinus is developed in the 
anterior half of the ventral valve which is sometimes broad and 
shallow, sometimes narrower and deeper. A corresponding fold seems 
to be lacking in the dorsal valve, of which the anterior portion is 
either slightly flattened or sometimes marked by another sinus, which 
runs but a short distance back from the anterior margin. The ante- 

rior outline is often more or less reentrant. Shell finely punctate. 
Upon the interior the ventral valve is provided with two well- 

developed dental plates. In the dorsal valve there is probably a 

small hinge plate, from which proceeds a single rather short median 
septum about one-third as long as the entire valve. The auxiliary 
septa and platform ‘characteristic of the genus Dielasma are. not 

found. 
The type material of this species was obtained from Pella, Marion 

County, Iowa, but the same form is represented also at Spergen Hill. 
T suspect that this species has sometimes been mistaken for éelasma 
turgidum, which Hall and Clarke say is a typical Dielasma. It is 
possible that Whitfield’s figures“ and those of Cumings and Beede? 

copied from him were drawn from a specimen of the present species. 
It seems impossible to doubt that Zarttina indianensis is a representa- 
tive of a different genus from typical Dielasma turgidum, and even 
upon its external and specific characters it has not proved difficult to 
separate our material. ZZ. indianensis is a larger form, less gibbous, 

seldom developing a sinus in the dorsal valve, and never developing 

a fold in the dorsal sinus, as is often the case in D). turgidum. 

The configuration is so different from //arttina anna, the type of 

the genus and the only other North American species, that a discus- 
sion of the differences is not necessary. Although the configuration 

of the two species is so different, it seems necessary to refer the present 

@ Am. Mus. Nat. Hist., Bull., I, No. 3, 1882, p. 54, pl. v1, figs. 56-58. 

b Dep. Geol. and Nat. Resources, Indiana, 30th Ann. Rept., 1906, p. 1509, pl. 

XXII, figs. 56-58. 
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one to Zarttina, with which it agrees in internal structure certainly 

more closely than with any other Terebratuloid genus known to me. 
Harttina indianensis seems to be the first occurrence of this genus 
noted in the Mississippi Valley and is of somewhat especial interest 

on that account. 

Locality and horizon. 

Towa. 
Ty pe-specimens.—Cat. No. 9288, U.S.N.M. 

St. Louis group; Pella, Marion County, 

TEGULIFERA ARMATA, new species. 

Plate XX, figs. 1—11. 

Shell rather small, generally conical but very irregular. Rapidly 
expanding. The blunt cone has no distinct apex, and in fact the 
apex is more or less truncated, owing to what appears to be a surface 

of attachment. 
The rim, especially toward the front and sides, is armed with large. 

stout spines, which sometimes project upward and sometimes inward 
over the aperture. The rim is occasionally double, or even treble, 
consisting of independent concentric plates with spaces between. 
One or all of them apparently may be spiniferous, or the spines 

may project from the inner surface of the aperture. Sometimes, 
though very rarely, the development of the spines is attended by the 

appearance of costes, which are rather few and faint and restricted 

to the vicinity of the rim. 

The rest of the surface is marked by fine, irregular incremental 
lines, by irregular varices of growth, and by a few small spines, 
which are not mounted upon spine bases. There are also frequently 

two or three irregularly disposed, buttress-like ridges, chiefly devel- 
oped near the area of attachment, which are possibly spines adnate 

to the surface. Whether the consecutive lamellae which sometimes 

appear at the aperture are due to the overlapping of different layers 
of shell, as was observed by Schellwein in ZVegulifera deformis % or 

to a cessation of growth and a renewal within from a lower level 
than the aperture, a process not infrequently observable in the cup 
corals, has not been determined. 

The dorsal valve is oval in shape, with a very short hinge line, 
nearly flat, slightly concave and of opercular form. It is situated 
well down near the base of the conical ventral valve and is marked 
only by fine incremental lines. 

Apparently the ventral valve in process of growth wraps around 
the dorsal valve and around itself also. The lower portion of the 
ventral valve is, therefore, rather thick and in some cases diminished 
suddenly at the level of the dorsal, forming a sort of shelf or plat- 
form, from which some of the spines are developed. The thickened 
lower portion is sometimes occupied by a few large cysts. 

7k, k. Geol. Reichsanstalt, Abhand., XVI, Heft 1, 1900, p. 59 et seq. 
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Internal structures not known, probably Productoid and not 

strongly developed. 

This interesting type at once suggests the genus Richthofenia, 

and, as already pointed out by Schellwien, Zegulifera is without 

much question closely related to that genus. There is, however, a 

less complete development of vesicular tissue, joined with less pro- 

nounced internal structures, and above all an absence of the envel- 

oped area and pseudodeltidium. Tegulifera may possibly be con- 

sidered a Productus (Marginifera) which has assumed the habit of 

self-envelopment, while Richthofenia may possibly be that of an 

Aulosteges (Strophalosia) which has done the same thing. 

T. armata is therefore a Tegulifera, rather than a Richthofenia, 

and apparently a true representative of Schellwien’s genus. It is 

clearly distinct from the typical and previously only known species 

of Tegulifera, however. 7. deformis comprises elongate, more slen- 

der shells, which are without apertural spines. 7. armata seems 

also to be more completely self-invested, since the whole primitive 

shell appears to be enveloped by later deposits. At least I have seen 

no instance such as Schellwien has figured of the original ventral 

shell distinct from and surrounded by later growths. 

Locality and horizon—Pennsylvania; La Salle, Llinois. 

T ype-specimens.—Cat. No. 37758, U.S. N.M- 

TEGULIFERA KANSASENSIS, new species. 

Plate XXI, figs. 1-7. 

This species is so related to the preceding one that to some the 

advisability of separating them may seem doubtful. It forms a 

larger and considerably more elongate shell, also one which is apt to 

be more irregular and contorted in its growth. Fine radial coste 

are usually present, though sometimes not very distinct ; yet in most 

cases they can be observed. While it is true that the specimens of 

T. kansasensis are not preserved favorably for showing this feature, 

the large spines which project from the aperture of 7. armata appear 

to be entirely lacking from them. On these accounts it has seemed 

desirable to separate the Kansas form as a distinct species. It ap- 

pears to be more nearly allied to 7. typicalis than 7. armata, but is 

believed to be distinct, by reason of its more or less strongly costate 

surface. 

It was this species which in listing the fauna of the Kansas Penn- 

sylvanian in 1903 I referred to as Proboscidella sp.* With but little 

question it should not be placed with Proboscidella. 

Locality and horizon—Piqua limestone (2); 24 miles west of 

Crane, Kansas. 

Type-specimens.—Cat. No. 53470, U:S:N-M- 

aU. S. Geol. Surv., Bull. 211, 1903, p. 79. 
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PUGNAX WEEKSI, new species. 

Shell large, varying in shape from subtriarigular or subovate to 
subpentagonal, and from elongate to transverse. As a rule highly 
gibbous, but sometimes of lower convexity, probably as a persistence 
of an immature character, young shells being usually discoidal. 
Ventral beak large, pointed, suberect, flattened, and spreading at the 
sides. Foramen apparently triangular and open. Dorsal beak 
rather inconspicuous, and strongly incurved. Fold and sinus very 
strong, usually broad and subquadrate, but sometimes narrow and 
sometimes rounded; typically divided by a medium sulcus so that 
it bears two plications, but occasionally the sulcus is so faint that the 
fold appears to be simple. Much more rarely three plications are 

‘found upon specimens referred to this species. There is always one 
rather distinct lateral plication on each side of the fold, with usually 
a second, which is also sometimes distinct but may be obscure. All 
the plications are confined to the marginal portions of the shell, and 
they vary in different specimens not only as to distinctness but also 
as to being angular or rounded. In young specimens the shell is 
broadly oval and discoidal. The fold develops first, and later its 
median sulcus and the lateral plications. 

Upon the interior the ventral valve is provided with dental 
lamellae and the dorsal valve apparently with strongly diverging 

socket plates connecting with a hinge plate, which is also joined to 
a fairly long, high, median septum. 

The posterior portion, especially of the ventral valve, is rather 
thick shelled, and moderately strong though not well-defined muscular 
imprints are retained in many instances. 

In general appearance certain variants of this form are very sug- 

gestive of some species of Athyroids, as, for instance, Composita 

trinuclea, but more especially the forms grouped by Abich under the 

title Spirigera proteae some of which, unlike (. trinuclea, have lateral 
plications. Aside, however, from the fact that these shells appear to 
be without spiralea, the configuration of the beak of the ventral 
valve indicates almost to a certainty that we have not to do here with 
an Athyroid. In fact, there can be but little doubt that this form is 
one of the Rhynchonellide. TI have, however, been in some doubt as 
to what genus it would best be cited under. The choice seems to lie 
between Rhynchonella s. s. and Pugnax. The type species of Rhyn- 

chonella and Pugnax are very similar in external form, but RAyn- 
chonella lovia has a septum in the dorsal valve, while Pugnaxw pugnus 
is without that structure. In general appearance, therefore, 22. weehsi 

@ Geologische Forschungen in den Kaukasischen Liindern, 1 Theil, Eine Berg- 

kalkfaune aus der Araxesenge bei Djoulfa in Armenien, Wien, 1878, p. 52 et seq. 
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could be referred to either genus with almost equal propriety, but it 
possesses a pretty well-developed dorsal septum. On that account it 
might best, perhaps, be referred to Rhynchonella, although internally 
and externally it appears to be generically related to certain Carbonif- 
erous shells which Hall and Clarke have placed with Pugnaz. 
This species is so dissimilar to any of our American Rhynchonel- 

loids that a comparison with them is scarcely necessary. Tscherny- 
schew has figured a similar species from the Gschel-stufe of Russia 
as Pugnax connivens.«. Some enlarged figures of Pugnax dawsoniana 
given by Davidson” resemble the present species in a remarkable 
degree. I have not had specimens of P. dawsoniana for compari- 
son, but in view of the great difference in size of the two species, their 
wide geographic separation, and their probable great difference in geo- 

logic age and faunal association, such a comparison would, I believe, 
show them to be distinct. Hall and Clarke* have figured a form 
from Windsor, Nova Scotia, referring it to Davidson’s species, which 
if correctly identified clearly shows that the latter is distinct from 

P. weeksi. 
This species is named in honor of Mr. F. B. Weeks, who, together 

with Mr. W. F. Ferrier, collected most of our material from the 

phosphate beds of Idaho. 
Locality and horizon.—Phosphate beds: * Montpelier, Idaho. 

Type-specimens.—Cat. No. 53466, U.S.N.M. 

OMPHALOTROCHUS FERRIERI, new species. 

Shell rather small, consisting of 6 or 7 volutions. Diameter rarely 
if ever in excess of 30 mm. and usually 25 mm. or less. Height about 
half the diameter, variable. Spire low, with flatish top and rounded 
sides. Suture more or less strongly indented. Umbilicus deep and 

broad. Peritreme section from subcircular to transversely subellip- 

tical, sometimes more or less quadrangular, with a distinct peripheral 

earina. The horizontal axis of the peritreme section is almost per- 

pendicular to the axis of revolution. The upper external portion of 

the peritreme between the carina and the suture is gently convex. It 

is marked by a revolving ridge, which is sometimes very indistinct, 

@Tschernyschew. Com. Geol. [St. Petersburg], Mem., XVI, No. 2, 1902, p. 483, 

Dieser etiess Aca SO) 20) 

b Davidson. Geol. Soc. London, Quart. Jour., XIX, 1863, p. 172, pl. rx, figs. 

13, 14. i 
¢Hall and Clarke. Geol. Surv. New York, Pal., VIII, Pt. 2, pl. Uxt, figs. 

30-33. 

@'The term “phosphate beds” refers to a phosphate-bearing horizon in the 

Upper Carboniferous of Utah and Idaho which has not yet received a formation 

name. It will be fully described by Mr. F. B. Weeks in a forthcoming publica- 

tion of the U. S. Geological Survey.—G. H. G. 
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situated rather nearer to the carina than to the suture. Both above 

and below the revolving ridge the shell is depressed, but it rounds out 
again at the suture. The lower sulcus, that between the carina and 
the revolving ridge, is narrower and stronger than the one above the 
latter. In proportion as these two sulci are evanescent, the revolving 

ridge is distinct or obscure, and to some extent the carina is affected 
in the same manner. Usually the upper part of one volution projects 

somewhat above the preceding one, so that the suture is well marked. 
The junction of the two volutions is sometimes more precise, in which 
‘ase the suture is less depressed. When this occurs, and when the 
sides are unusually flat, without a distinct revolving ridge, shells have 
a rather individual expression, and they may possibly deserve to be 
discriminated as a variety. On the lower side the shell is gently con- 
vex and regularly so, except for a shallow groove, more distinct in 
some specimens than in others, which occurs a little below the carina 
and helps to define it. The upper internal side is gently concave, by 
reason of conforming its shape to the preceding volution. 

This description refers to the later or mature volutions, the earlier 
ones showing considerable variation. The earliest whorls, one or two 
in number, appear to have been nearly circular and complanate, so 
that the spire was really depressed. Then the shell became flattened 
on top, with a relatively deep median depression. The upper surface 

of the volutions here lay in the same plate, which was perpendicular 
to the axis of revolution. Then the upper or exposed surface became 

considerably broader, oblique, and much less strongly and sharply 
depressed. Finally, an elevation of its median or submedian portion 
into a revolving ridge gave it in the main a gently convex, instead of 
a concave, outline. It is due to the character of the early development 

that the spire is truncated on top, as if broken off, and owing to the 
same cause young shells are more ciscoidal than mature ones.’ 

The growth lines in some specimens extend forward from the suture 

for a short distance, bending backward with a sharp turn on the little 
shoulder, which occurs just below the suture. In others their course 
appears to be backward from the start. About midway on the outer 
side, or just above the revolving ridge, they again assume a forward 

direction, which is reversed at the carina or immediately above it. On 
the under side the lines are gently sigmoid, but more or less backward 
in general direction. Thus the aperture would have had a projecting 
outline at the carina, with a strong sinus above and a shallow one on 
the under side. The growth lines are fine and regular, becoming 
strongly fasciculate and more or less sublamellose in older volutions. 

Omphalotrochus ferriert is extremely variable in all its characters, 
passing into types which approach more or less closely to O. conoideus. 
Jt is named in honor of Mr. W. F. Ferrier, who, with Mr. F. B. 
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Weeks, collected most of our material from the phosphate beds of 
Idaho. 

Locality and horizon.—Phosphate beds, Montpelier, Idaho. 
Ty pe-specimens.—Cat. No. 58465, U.S.N.M. 

OMPHALOTROCHUS CONOIDEUS, new species. 

Shell rather small, seldom exceeding 25 mm. in diameter, consisting 
of 7 or 8 volutions. Spire high, 19 mm. in one large specimen, but 
about 15 mm. in most cases. Umbilicus large, open. General outline 
conical, with sides nearly flat from apex to base. The peritreme sec- 

tion 1s approximately tetragonal, the upper and lower surfaces being 

more or less flat and subparallel, the inner surface nearly flat and 

perpendicular to them, and the outer also nearly flat, making an 
angle of about 60 degrees with the base. The junction of the external 

and lower surfaces forms a sharp, somewhat projecting carina, em- 
phasized above and below by shallow indistinct grooves. A low 

ridge is usually developed on the external side of the peritreme 
slightly below the middle. Each of the mature volutions projects at 
its base a little beyond the upper edge of that which follows it. In 

but few instances is the upper edge of one volution flush with that 

which preceded, and in none has it been observed to extend beyond. 
The internal outline is circular, the shell being thickened to form the 
carina, and at the three other angles made by the surfaces of the 

peritreme. 
The growth lines indicate that the aperture had a sinus above and 

below the carina, with a projection along it. 
In most of the characters enumerated there is more or less varia- 

tion. The lateral surface of the peritreme is usually slightly con- 

cave, but sometimes flat or convex. The lower surface also is in some 

cases more strongly rounded than in others, thus affecting the promi- 
nence and sharpness of the carina. The revolving ridge of the 

lateral surface is sometimes obscure, though usually distinguishable. 
In all other characters, as well as some of those enumerated, this 

species is closely allied to O. ferricri, so that the description of the 
former may be used for QO. conotdeus, with the following modifica- 
tions: Like O. ferrieri, the spire of the present form is truncated, and 
owing to the same cause. The height of the peritreme is considerably 
greater than in O. ferrieri, because of the fact that the lateral surface 
is considerably oblique to the axis. It is, at the same time, slightly 
concave or flat, instead of being convex, although a slightly convex 
condition has sometimes been observed in shells referred to this spe- 
cies. The height of the shell is relatively considerably greater than in 

O. ferriert for these reasons. The upper volution, instead of the 
lower, projects at the suture. The lower surface is flatter than in 0. 
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ferrieri, which fact, joined with the flatter lateral surface, makes the 

carina sharper and more prominent. 
Although the relationship of this form to O. ferrieri is very obvi- 

ous, and although both forms vary so much that the extremes ap- 

proach each other in some particulars, O. conoideus is a fairly well- 

marked form, deserving, it seems to me, specific distinction. 
Locality and horizon.—Phosphate beds; Montpeher, Idaho. 
Ty pe-specimens.—Cat. No. 53464, U.S.N.M. 

EXPLANATION OF PLA'LES. 

PLATE XIV. 

Heterocalia beedei, new species. 

Fic. 1. A fracture section through a specimen which seems to show branching 

XS PA 

A partly weathered specimen showing the position of the spout-like ostia 

which have been almost worn away. 

Thin section longitudinally cutting a distorted specimen. This section 

shows the general structure and especially the perforated cloacal 

tube X 3. 

4. A weathered specimen showing the structure X* 2. 

5. A fracture section through a specimen in rock, showing the length of the 

spout-like ostia xX 2. 

6. A fracture section through a specimen xX 2. 

A weathered surface showing several specimens and their manner of 

bo 

oo 

occurrence, 

8. Longitudinal section through a specimen which has weathered free. 

This also shows the perforated cloacal tube X 2. 

Allen limestone, Chanute, -Kansas. 

Prane XV. 

Meandrostia kansasensis, new species. 

Fic. 1. A thin section somewhat obliquely through a specimen. The cloaca 

shows in the lower part X 2. The dark material is rock, and the 

light, fossil. 

2, Another longitudinal section X 2. 

A well-preserved specimen partly overgrown by a bryozoan. Some of 

the ostia are shown. 

4. Transverse section showing well-defined cloaca and about the usual 

amount of sponge tissue. 

5. Longitudinal section showing the cloaca and irregularly chambered 

walls X 2. As this is a ground surface, the sponge tissue, which is 

transparent in thin sections, is dark and the rock light. 

6. A transverse section, also ground, so that the light material represents 

rock X 2. The sponge tissue is here well developed with small cham- 

bers and cloaca. 

. A thin section, transverse, with very open structure X 2. 

Allen limestone, Chanute, Kansas. 

o 

=] 

Steinmannia benjamini, new species. 

8. A fracture section longitudinally through a specimen X 2. The light- 

colored material is in this case rock. 

Allen limestone, Chanute, Kansas. 
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“PLATH XVI. 

Celocladia spinosa, new species. 

Fic. 1. Thin section, transverse, showing the well-defined cloaca surrounded by 

a thick wall composed of a mesh of consolidated spicules, pierced 

and interrupted by branching canals which terminate in spiniform 

ostia X 4. 

2. Part of a branch with the spiniform ostis well preserved. 

8. Longitudinal section through a specimen similar to fig. 1, x 4. The 

regularity of the spicules in this specimen suggests the structure of 

Heliospongia. 

4, Longitudinal section through a branch showing the general relations of 

the cloaca, the walls, the branching canals, and the spiniform ostia 

xX 2. This is drawn from a polished surface and the spicules appear 

of a dark color instead of transparent, as in the thin sections. 

. Thin section longitudinal through another specimen X 4. 

Another thin section cut transversely through a branch X 4. 

. A thin section tangential, showing the somewhat irregular spicular net- 

work X 4. 

Allen limestone, Chanute, Kansas. 

1D ON 

Heliospongia ramosa, new species. 

oo Longitudinal section through a fragment referred to this species. 

Transverse section through the same X 2. These sections show fairly 

well the regular arrangement of the large spicules. The cloaca, 

though shown in a general way, is not clearly defined. 

Allen limestone, Chanute, Kansas. 

© 

Heliospongia ramosa, var. parallela, new variety. 

10. Transverse section across one of the branches of the specimen repre- 

sented on plate 5, X 2. The structure here is ef the same type as that 

shown by figs. 8 and 9. 

Allen limestone, Chanute, Kansas. 

Prank X“Vai: 

Heliospongia ramosa, new species. 

Fic. 1. The type-specimen, natural size, showing the large size, the branching 

habit of growth, and the regular arrangement of the large spicules 

such that their arms make transverse and longitudinal lines. 

Allen limestone, Chanute, Kansas. 

Pruate XVIII. 

Heliospongia ramosa, var. parallela, new variety. 

Frc. 1. The type-specimen, natural size, showing the peculiar branching, differ- 

ent from the typical variety. A thin section from this specimen is 

illustrated on Plate XXV. This same slab shows several specimens of 

Heterocelia beedei. 

Allen limestone, Chanute, Kansas. 
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PLATE XIX. 

Deltopecten clathratus Lea. 

Fig. 1. The typical specimen * 2. These two shells possibly belong together. 

That to the right, which is clearly a right valve, shows the charac- 

teristic hinge structure of Deltopecten. 

Myalina wyomingensis Lea, 

2. The type-specimen, freed from the matrix by which it was artially 

concealed in the original figure. 

3. The type-specimen of Lea’s J/odiola minor. The original, which is an 

external mold, crushed and imperfect, is probably a young example 

of Myalina wyomingensis. 

Pleurotomaria? distans Lea. 

4, The type-specimen * 2. A mere fragment, probably of a gastropod, 

though originally placed with the pelecypods. 

Hdmondia? perstriato Lea. 

5. The type-specimen X 2. A mere fragment, probably the anterior end 

of a pelecypod. 

Pennsylvanian, Wilkes-Barre, Pennsylvania. 

Harttina indianensis, new species. 

6. A specimen with rather indistinct dorsal sinus; ventral view. 

7. Dorsal view. 

8. Dorsal view of a specimen with distinet dorsal sinus. 

9. Ventral view of same. 

10. An ovate specimen with imperfectly developed sinus; ventral view. 

11. Dorsal view. 

“12. Ventral view of a broad variety with distinct dorsal sinus. 

18. Dorsal view. 

14. Specimen with the posterior portion ground down to show the internal 

structures. The ventral valve is seen to have two ‘strong dental 

plates. In the dorsal valve the section passes below (interior to) the 

short low medium septum X 3. 

15. Another specimen similarly prepared X 8. The dorsal valve is seen to 

have a single septal plate, neither very long nor very high, without 

any trace of the lateral septa and platform characteristic of Diel- 

asma. The section touches the apex of the ventral valve and shows 

the beginnings of the dental plates. 

St. Louis group, Marion County, Iowa. 

PLATE XX. 

Tegulifera armata, new species. 

Fic. 1. Dorsal view of a small specimen retaining both valves in place X 2. 

. Ventral view X 2. 

. Anterior view of ventral valve of a specimen with apertural spines and 

basal ridges X 2. 

Posterior view of same X 2. 

Same, seen from below. 
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TGs Gh. 

A characteristic specimen with both valves in place. Ventral view X 2. 

Dorsal view showing the narrow hinge and the spines along the margin 

of the ventral valve X 2. 

View obliquely down into the interior of a ventral valve, showing the 

spines developed within the cavity X 2. 

A sfflecimen showing faint costre. Dorsal view X 2. 

Ventral view X 2. 

“Anterior view of a large specimen with concentric spiniferous layers 

at the aperture X 2. 

Pennsylvanian, Lasalle, Illinois. 

PLATE X XI. 

Tegulifera kansasensis, new species. 

A slab of limestone containing two specimens. Side view showing one 

of them X 2. 

Side view showing both specimens. The apical portion has been broken 

off in both instances 2. 

Ventral view of apical cap of one of the specimens represented by figure 

2. There seems to be a flattened area of attachment x 4. 

View of internal or dorsal side of same X 4, 

A large specimen preserved in a manner similar to the last. Posterior 

view with the apical cap attached X 2. 

Lower or ventral side with apical cap attached X 2. 

Same with apical cap removed. What is here shown is the inner sur- 

face of the dorsal valve with the ventral valve surrounding it X 2. 

Piqua limestone, Crane, Kansas. 
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ON A COLLECTION OF FEATHER STARS. OR COMATU- 
LIDS, FROM JAPAN. 

By Austin Hopartr Cuiark, 

Of the United States Bureau of Fisheries. 

The United States National Museum has recently received from 
Mr. Alan Owston, of Yokohama, a small, but very interesting, collec- 
tion of unstalked crinoids made by Mr. Owston in Tokyo and Sa- 
gami bays and in Suruga Gulf, deposited by Mr. Frank Springer 
for study in connection with the material obtained in somewhat 
deeper water by the U.S. Fisheries steamer A/batross. 
Although containing only one hundred and thirty-one specimens, 

including forty-eight of Calometra multicolor and thirty of Cyllo- 
metra albopurpurea, there are three species new to science, Comaster 
imbricata, Eudiocrinus variegatus, and Thalassometra homachi, one 
which was previously known only from a single Challenger specimen, 

*Charitometra distincta, two previously known only from the types 
in the Museum of Comparative Zoology, Compsometra serrata and 
Tridometra psyche, and three, Himerometra subcarinata, Thalasso- 

metra aster, and Charitometra lata, known only from the types in the 
U.S. National Museum. Of especial interest also is a series of seven 
specimens of Z’ropiometra afra, affording an opportunity for a direct 
comparison of Australian and Japanese examples of this remarkable 

species. 

Order COMATULIDA. 

Family COMASTERIDZ. 

Genus COMASTER L. Agassiz. 

COMASTER ROBUSTIPINNA (P. H. Carpenter.) 

Sagami Bay; 35° 06’ north latitude, 139° 42’ east longitude; 30 

fathoms; April 24, 1902. (Owston collection, No. 7215.) 

One specimen, with 38 arms. 

Sagami Bay, off Yenoshima; “ probably 50 fathoms; May 1%, 

1902. (Owston collection, No. 7217.) 

One specimen, with 40 arms. 

Sagami Bay, oft Yenoshima; March 27, 1905. (Owston collection, 

No. 9275.) 
Two large specimens. 
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Sagami Bay, 35° 11" north latitude, 139° 45’ east longitude; 50 

fathoms; June 30, 1901. (Owston collection, No. 6147.) 

One specimen. 
Suruga Gulf; April 12, 1908. (Owston collection, No. 7892.) 

One specimen. 

COMASTER JAPONICA (J. Miller). 

Tokyo Gulf; Uraga channel; 25 fathoms; June 16, 1901. 
One specimen with 22 arms. 
Sagami Bay; 35° 11° north latitude, 139° 44’ east longitude; 140 

fathoms; May 25, 1902. (Owston collection, No. 6929.) 
One specimen, approaching C. solaster, with 20 arms. 
Sagami Bay; 300 fathoms (7%); May 5, 1902. (Owston collee- 

tion, No. 6932.) 

One specimen, approaching C. robustipinna, with 29 arms. 
Sagami Bay; 35° OF north latitude, 188° 48’ east longitude; 80 

fathoms; August 10, 1902. (Owston collection, No. 7194.) 
One specimen, with the carination of the proximal pinnule joints 

much more marked than usual. 
Sagami Bay; 35° 03’ north latitude, 138° 47’ east longitude; 110 

fathoms; August 15, 1902. (Owston collection, No. 7011.) 
One specimen. 

COMASTER PARVICIRRA (J. Miiller). 

Sagami Bay; 35° 02’ north latitude, 138° 50’ east longitude; 55 

fathoms. (Owston collection, No. 7036.) 

One specimen with exactly 30 arms, the distichals 4 (8+4), the 
palmars, which are only developed on the inside of the rays, in 1, 2, 
9, 1 order, 2. 

Sagami Bay; 35° 06’ north latitude, 139° 42’ east longitude; 30 
fathoms; April 24, 1902 (Owston collection, No. 7215); or 34° 59’ 
north latitude, 139° 33’ east longitude; 60 fathoms; April 20, 1902. 
(Owston collection, No. 7214.) 

One specimen with 30 arms, similar to the preceding. 

COMASTER IMBRICATA, new species. 

The centro-dorsal is large, discoidal, the dorsal surface flat, bear- 

ing a single, somewhat irregular, row of cirrus sockets. — 
There are twenty-five cirri, 20 mm. to 30 mm. long, with twenty- 

two to thirty (usually about twenty-five) joints; those in the basal 

half are squarish, those in the distal are not quite so long as broad; 
after the eighth joint the distal edges begin to project dorsally in 
the shape of a broadly rounded serrate ridge, appearing like a 
spine in lateral view; this ridge gradually moves nearer and nearer 

the middle of the dorsal surface, and in the terminal joints occupies 
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a median position; the opposing spine is short and_ transversely 
linear, forming a ridge across the entire dorsal surface of the joint; 
the terminal claw is stout, moderately curved, about equal to the 
penultimate joint in length; the ventral distal ends of the cirrus 
joints are more prominent than usual, and shew a tendency to overlap. 

The radials are concealed; the first costals are short and broad, 

partially united laterally; the costal axillaries are very broadly 
pentagonal or almost triangular, about twice as broad as long, widely 
separated laterally; eight of the ten distichal series are 4 (3-44), 
the remaining two being 2; these last bear no palmars; there are 
six palmar series of 2 and two of 4 (3+4); there is a single post- 
palmer series of 4 (8-+4) following a palmar series of 28. There are 

about 30 arms 90 mm. long, all the joints with very strongly produced 
and overlapping distal edges; the first three or four joints are dis- 
coidal, the remainder quadrate or almost triangular, about twice as 
broad as long. The first syzygy is between the third and fourth 
brachials, the next near the eleventh and twelfth, and syzygia occur 
distally at intervals of about four oblique muscular articulations. 

The distichal pinnule is about 16 mm. long, and not especially 
stout, the proximal joints with rather prominent distal ends, but 
not carinate; the first and second brachial pinnules are similar, but 
shorter, and the third is but 5 mm. long; the distal pinnules have 
the basal jomts with prominent distal ends. 

Color (in spirits).—Brownish yellow, the cirri lighter with oc- 
easional dark bands. 

Type.—Cat. No. 22697, U.S.N.M. 
Sagami Bay, 35° 06’ north latitude, 139° 42’ east longitude; 50 

fathoms. (Owston collection, No. 7216.) 
The very strong imbrication of the brachials, and the broad, 

rounded, transverse ridge, appearing spine-like in lateral view, on 
the cirrus joints, separate this species from all the other Pacific 
species of the genus, while the method of arm-division and the position 
of the first syzygy separate it from all the species known from the 
Atlantic. 

Family ZYGOMETRID. 

Cenuc aI DlOGRUN US Pp. El. Carpenter: 

EUDIOCRINUS VARIEGATUS A. H. Clark. 

Sagami Bay; 34° 59’ north latitude, 139° 34’ east longitude; 60 
fathoms; April 17, 1902. (Owston collection, No. 6931.) 

One specimen (the type). 
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Family HIMEROMETRIDZK. 

Genus HIMEROMETRA A. H. Clark. 

HIMEROMETRA SUBCARINATA A. H. Clark. 

Tokyo Gulf; Uraga channel; 25 fathoms; May 26, 1901. (Owston 

collection, No. 6067.) 

One specimen, resembling the type, but very dark, nearly black in 

color. 
Tokyo Gulf; Uraga channel; 30 fathoms; May 17, 1901. (Owston 

collection, No. 6052.) 

Two specimens, resembling the preceding. 
Sagami Bay; 34° 47’ north latitude; 138° 44’ east longitude; 56 

fathoms; August 20, 1902. (Owston collection, No. 7173.) 
One specimen, resembling the preceding. 
Sagami Bay; 35° 02’ north latitude, 138° 52’ east longitude; 50 

fathoms; August 6, 1902. (Owston collection, No. 7016.) 
Three specimens, resembling the preceding. 
This species was previously known only from the southern part of 

the Sea of Japan. 

Genus OLIGOMETRA A. Hi. Clark. 

OLIGOMETRA JAPONICA (Hartlaub). 

Sagami Bay; 35° 02’ north latitude, 138° 50’ east longitude; 55 

fathoms. (QOwston collection, No. 7036.) 

The collection contains one specimen, agreeing well with Hart- 
laub’s original description. There are twenty-seven cirri, 10 mm. 
long, with sixteen to twenty-one (most commonly eighteen or nine- 
teen) joints, all subequal, approximately squarish, the fourth and fifth 
and those following bearing a low transverse serrate ridge, situated 
in the middle of the joint, appearing as a short dorsal spine in 
lateral view. The opposing spine is short, but prominent, rather 
less than half the diameter of the penultimate joint in height, situated 
in the middle of the dorsal side. The terminal claw is about equal 

in length to the penultimate joint, moderately stout, and rather 

abruptly curved. 
Arms about 40 mm. long, as in Hartlaub’s specimen; the proximal 

brachials are smooth, the middle and distal somewhat overlapping; 

syzygia occur between the third and fourth brachials, again between 

the ninth and tenth to fifteenth and sixteenth, and distally at inter- 
vals of five to nine (usually six) oblique muscular articulations. 

The first three pinnules are approximately equal in length, 8 mm. 
long, with about fifteen joints, the first short, the second squarish, 
the remainder elongate; the joints in the proximal half are smooth, 
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those in the distal with strongly produced and overlapping spinous 
distal edges; the fourth pinnule is only 5 mm. long, and the following 
increase rather rapidly to 8 mm., which length they maintain almost 
to the end of the arm. 

Color (in formalin).—Purple, the cirri yellow with a broad purple 
band about the middle of each joint; two regenerated arms are yellow. 

The equality in size of the three proximal pinnules and the pro- 
portionately long cirrus joints appear to be constant characters for 
the differentiation of this species from OQ. serripinna. 

Genus CYLLOMETRA A. H. Clark. 

CYLLOMETRA ALBOPURPUREA A. H. Clark. 

Sagami Bay; 35° 02’ north latitude, 138° 50’ east longitude; 55 
fathoms. (Owston collection, No. 7036.) 

Eleven small specimens; four with 10 arms; two with 11; two with 
12; two with 13; one with 14. 
Sagami Bay; off Sunosaki; 55 fathoms; May 8, 1899. (Owston 

collection, No. 5417.) 
One specimen with 16 arms. 
Sagami Bay; 35° 06’ north latitude, 189° 42’ east longitude; 30 

fathoms; April 24, 1902 (Owston collection, No. 7215); or 34° 59’ 

north latitude, 189° 33’ east longitude; 60 fathoms; April 20, 1902. 

(Owston collection, No. 7214.) 

Two small specimens, one with 10, the other with 15 arms. 
Sagami Bay; 34° 58’ north latitude, 138° 45’ east longitude; 77 

fathoms; August 13, 1902. (Owston collection, No. 9274.) 
One specimen. 
Sagami Bay; 35° 13’ north latitude, 139° 45’ east longitude; 40 

fathoms; November 9, 1902. (Owston collection, No. 7283.) 

One specimen. 
Sagami Bay; 35° 11’ north latitude, 138° 43’ east longitude; 30 

fathoms; December 1, 1901. (Owston collection, No. 6659.) 

Five specimens; one with 14 arms; one with 18; two with 20; one 

with 21; the last has the single palmar series developed on the outer 

side of one of the rays; on one arm the syzygial pair consisting of 

the third and fourth brachials is repeated, neither bearing a pinnule. 

Sagami Bay; 55° 13’ north latitude, 139° 45° east longitude; 40 

fathoms; November 9, 1902. (Owston collection, No. 7283.) 

One specimen with 20 arms. 

Sagami Bay; off Aburatsubo; 60 fathoms; April 2, 1899. (Ows- 

ton collection, No. 5417.) 

One specimen. 
Sagami Bay; 35° 11’ north latitude, 139° 45’ east longitude; 50 

fathoms; June 30, 1901. (Owston collection, No. 6106.) 

One specimen with 20 arms. 
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Sagami Bay; 34° 59’ north latitude, 189° 34’ east longitude; 55 
fathoms; April 23, 1902. (Owston collection, No. 6332.) 

One small specimen with 13 arms. 
Tokyo Gulf; Uraga Channel; 25 fathoms; May 26,1901. (Owston 

collection, No. 6067.) 
One specimen with 13 arms. 
Tokyo Gulf; Uraga Channel; 20 to 30 fathoms; April 21, 1901. 

(Owston collection, No. 5780.) 
One specimen with 20 arms. 
Tokyo Gulf; 8 to 12 fathoms; October 22, 1899. (Owston collec- 

tion, No. 5586.) 
One specimen with 20 arms, large and richly colored. 
Tokyo Gulf; Uraga Channel; 80 fathoms; June 8, 1900. (Owston 

collection, No. 6357.) 

Two small specimens, one with 15, the other with 20 arms. : 

family THALASSOMETRID AK. 

Genus THALASSOMETRA A. H: Clark. 

THALASSOMETRA ORION (A. H. Clark). 

fe) 7 Sagami Bay; 35° 03’ north latitude, 138° 47’ east longitude; 85 

fathoms. (Owston collection, No. 7010.) 

One specimen. ; 

THALASSOMETRA QUINQUECOSTATA (P. H. Carpenter). 

Sagami Bay; 35° 03’ north latitude, 138° 47’ east longitude; 110 

fathoms. (Owston collection, No. 7189.) 
One specimen, yellow, a broad median line on costals, distichals, 

and arms, and a lateral line on arms, white; cirri banded yellow and 
white; pinnules blotched yellow and white. 

Sagami Bay, off Yenoshima; April, 1896. (Owston collection, 

No. 6275.) 

One specimen, colored like the preceding. 
Sagami Bay; 35° O04 north latitude, 138° 48’ east longitude; 80 

fathoms; August 8, 1902. 
One specimen, colored like the preceding. 

THALASSOMETRA ASTER (A. H. Clark). 

Sagami Bay; off Okinose; 400 fathoms; March, 1900. (Owston 
collection, No. 6679.) 

One fine large specimen, much larger than the type, but exhibiting 

the same characters. 
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THALASSOMETRA KOMACHI, new species. 

The centro-dorsal is bluntly conical or short-columnar, the cirrus 

sockets closely crowded and arranged roughly in three columns in 

each radial area, two to a column; the bare polar area is granulose. 
The cirri are tweaty-five in number with forty to fifty-five joints, 

40 mm. long for the longer, 25 mm. for the shorter, basally slender 
and rounded, becoming much compressed and broad distally; the first 
four or five joints are about twice as broad as long; the next Joint is 
squarish; the next is about twice as long as its proximal diameter, de- 
creasing in diameter distally; the cirrus decreases in diameter at this 
point, the elongated transition joint being dull and dark like the pre- 
ceding in its anterior two-thirds, and highly polished like the sueceed- 
ing in its distal third; the joints following the transition joint are ap- 
proximately squarish (the first being usually longer than broad), 
gradually becoming shorter and very short distally; at about the 
fourth joint beyond the transition the distal dorsal edge begins to pro- 
ject, soon becoming a deep dorsal spine, which arises from the whole 
of the dorsal border; the dorsal spines on the terminal joints decrease 
in height; the opposing spine is short and blunt, terminally situated, 
not reaching half the breadth of the penultimate joint in height; the 
terminal claw is stout and moderately curved, rather longer than 

the penultimate joint. 
The disk is scantily plated, except along the ambulacra, but the 

brachial and pinnule ambulacra are well plated. The sacculi are 

abundant on the brachial and pinnule ambulacra. 

The ends of the basal rays are visible as prominent, though small, 

tubercles in the angles of the calyx; the radials have a strongly 

curved distal border, not visible in the median line, but extending 

far up in the angles of the calyx and surrounding the ends of the 

basal rays, reaching as high as the lateral angles of the costal axil- 

laries: the first costals are laterally concealed by the interradial an- 

terior extension of the radials and are visible as a triangle (apex 

downward) in the median line, the edges everted and roughened; the 

costal axillary is over twice as broad as long, rhombic, rising to a 

low tubercle with the first costal, the edges all around everted and 

roughened, the dorsal surface (as in the first costal) perfectly smooth ; 

the distichals are 2, present on all the arms, resembling the costals; 

there are no palmars. There are twenty arms, 129 mm. long; the 

first brachial is wedge-shaped, the longer side out; the second brachial 

is nearly twice as large, but similar; the following to about the tenth 

are oblong, about twice as broad as long, soon becoming triangular, 

broader than long, gradually becoming as long as broad, and distally 

wedge-shaped again and more or less elongate. The oblong joints 

in the lower part of the arm have both the anterior and posterior edges 
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everted and roughened; this soon changes to an eversion of the distal 
ends of the joints, which are finely spinous, and then to a strong over- 
lapping of the distal ends; the joints in the proximal third of the 
arm have the dorsal surface perfectly smooth; in the outer two-thirds 
the dorsal surface is thickly set with longitudinal lines of fine spines 
directed forward, giving the outer part of the arms a peculiar velvety 
appearance. The costals, distichals, and first two brachials are in 
close apposition and sharply flattened laterally; the proximal third 
of the arm is remarkably deep and compressed, the outer two-thirds 
dorsally somewhat sharply rounded. 

The first pinnule is 8 mm. long with twenty joints, the first three 
not so long as broad, with the corners cut away, the following squar- 
ish, gradually becoming elongate, and distally about twice as long as 
broad; this pinnule is considerably longer and stouter than the fol- 
lowing, stout basally, tapering gradually to a slender and delicate 
tip; it is, on the outer side of the rays, sharply flattened exteriorly ; 
the next three pinnules are 6 mm. long with fifteen joints, most of 
them squarish, the basal two or three rather shorter, the distal rather 
longer; the following pinnules are of the same length, but rather 
broader and more sharply carinate, distally becoming rather longer, 
but remaining comparatively stout; the distal pinnules are 9 mm. or 
10 mm. long, the first joint rounded-triangular, concave anteriorly, 

the second squarish, the remainder longer than broad, becoming about 
twice as long as broad distally. 

Color (in spirits).—Yellowish brown; the containing lquid is 
stained the same color. 

Type.——Cat. No. 22696, U.S.N.M. From Misaki, Sagami Bay, 
Japan. (Owston collection, No. 8141.) 

Genus € HART TOWER RAS AS EEG lark. 

CHARITOMETRA DISTINCTA (P. H. Carpenter). 

“ Sagami Bay.” 

One perfect specimen, agreeing with Carpenter’s description and 
figure, but possessing 33 arms. 

CHARITOMETRA LATA (A. H. Clark). 

Sagami Bay; off Misaki; July, 1902. (Owston collection, No. 
6969. ) 

One specimen, larger than the type, but with the calyx and arm 
bases shghtly less rugged, and yellow in color; probably not quite 
mature. 
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Family TROPIOMETRID A. 

Genus CALOMETRA A. H. Clark. 

CALOMETRA FLAVOPURPUREA (A. H. Clark). 

Sagami Bay, 35° 03’ north latitude, 138° 47’ east longitude; 85 
fathoms. (Owston collection, No. 7010.) 

One specimen. 

Sagami Bay; 35° O04 north latitude, 138° 41’ east longitude; 110 
fathoms; August 6, 1902. (Owston collection, No. 7061.) 

Six specimens. 
Sagami Bay; 35° 03’ north latitude, 138° 47’ east longitude; 110 

fathoms; August 28, 1902. (Owston collection, No. 7189.) 

One specimen. 

CALOMETRA SEPARATA (A. H. Clark). 

Sagami Bay, 34° 59’ north latitude, 139° 34’ east longitude; 55 
fathoms; April 23, 1902. (Owston collection, No. 6332. 

Two specimens. 

CALOMETRA MULTICOLOR (A. H. Clark). 

Sagami Bay; 35° 08’ north latitude, 139° 42’ east longitude; 30 
fathoms; October 12, 1902. (Owston collection, No. 7282.) 

Three specimens. 
Sagami Bay; same locality and depth; May 25, 1902. (Owston 

collection, No. 6930.) 
Two specimens. 

Sagami Bay; off Okinose; 55 fathoms; October 27, 1901. (Owston 

collection, Nos. 5417 and 6358.) 

Three specimens. 

Sagami Bay; 35° 02’ north latitude, 188° 50’ east longitude; 55 

fathoms. (Owston collection, No. 7036.) 

One 10-armed young. 

Sagumi Bay; off Sunosaki; 55 fathoms; May 8, 1899. (Owston 

collection, No. 5417.) 
One very small 10-armed young. 
Sagami Bay; 35° 06’ north latitude, 139° 42” east longitude; 30 

fathoms; April 24, 1902 (Owston collection, No. 7215): or 34° 59’ 

north latitude, 139° 33’ east longitude; 60 fathoms; April 20, 1902. 

(Owston collection, No. 7214.) 

Thirteen specimens. 
Sagami Bay; 34° 58’ north latitude, 188° 5’ east longitude; 77 

fathoms; August 13, 1902. (Owston collection, No. 9274.) 

One specimen. 
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Sagamé Bay; 35° 13” north latitude, 189° 45’ east longitude; 40 
fathoms; November 9, 1902. (Owston collections No. 7283.) 

One specimen. 
Sagami Bay, 84° 59’ north latitude, 139° 34’ east longitude; 60 

fathoms; April 17, 1902. (Owston collection, No. 6931.) 

Six specimens, including one 10-armed young. 
Sagami Bay; 35° 08’ north latitude, 139° 42’ east longitude; 30 

fathoms; May 25, 1902. (Owston collection, No. 6930.) 

Two specimens. 
Sagami Bay, 35° 04’ north latitude, 138° 41’ east longitude; 110 

fathoms; August 6, 1902. (Owston collection, No. 7061.) 

One specimen. 
Sagami Bay, 35° 11" north latitude, 189° 45’ east longitude; 50 

fathoms; June 30, 1901. 

Three specimens. 
Sagami Bay; 85° 09’ north latitude, 139° 42” east longitude; 30 to 

40 fathoms; May 4, 1902. (Owston collection, No. 6428.) 

One specimen. 
Sagamt Bay, 34° 59’ north latitude, 139° 34’ east longitude; 55 

fathoms; April 23, 1902. (Owston collection, No. 6332.) 

Two specimens. 
Sagami Bay; 35° 08’ north latitude, 139° 42’ east longitude; 30 

fathoms; October 12, 1902. (Owston collection, No. 7282.) 
One specimen. 
Sagami Bay; same locality and depth; May 25, 1902. (Owston 

collection, No. 6930.) 
One specimen. 
Sagami Bay; 35° 03’ north latitude, 139° 42’ east longitude; 30 

fathoms; October 12, 1902. (Owston collection, No. 7283.) 

One specimen. 
Sagami Bay; 35° 13’ north latitude, 139° 45’ east longitude; 40 

fathoms; November 9, 1902. (Owston collection, No. 7283.) _ 
One specimen. 
Tokyo Bay; Uraga Channel; 25 fathoms; May 26, 1901. (Owston 

collection, No. 6067.) 

One large 10-armed specimen. 

Tokyo Bay; Uraga Channel; 20 to 30 fathoms; April Zt 2 190i: 
(Owston collection, No. 5781.) 
One specimen. 
Tokyo Bay; Uraga Channel; 30 fathoms; May 17, 1901. (Owston 

collection, No. 6052.) 

Two specimens. 
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Genus TROPIOMETRA A. H. Clark. 

TROPIOMETRA AFRA (Hartlaub). 

The collection contains seven specimens of this interesting species. 
In view of its apparent rarity, the following notes may prove of 
interest : 

Sagami Bay, 37° OV north latitude, 139° 44’ east longitude; 21 
fathoms.. November 11, 1901. (Owston collection, No. 5915.) 

Four specimens, all deep purple in color. 
No. 1—The arms are 210 mm. long, the calyx 30 mm. in diameter 

_at the level of the first syzygy; there are thirty-six cirri 50 mm. long, 
with thirty-seven to forty-three (usually about forty) joints; two of 
the cirri have the distal portion broken off and regenerated, though 

the regenerated portion has not yet reached the normal stoutness. 
Regeneration of the cirri appears to be rare among the comatulids, 
having been heretofore reported only in 7'ropiometra carinata, and, 
more recently, in Decametrocrinus vanhoffenianus. ‘The first pinnule 
is 23 mm. long with thirty to thirty-five joints; the second pinnule is 
rather stouter, 24 mm. long, with a similar number of joints; the 
third pinnule is similar to the second; the following pinnules gradu- 
ally decrease in length, the sixth being 22 mm. long, the eighth 18 
mm., and the ninth 16 mm. 

No. 2—The arms are 180 mm. long, the calyx 25 mm. in diameter 

at the level of the first syzygy; there are twenty-four cirri 40 mm. 
long with thirty-four to thirty-eight (usually thirty-seven) joints; 

the lower pinnules are all broken. 
No. 3.—The arms are 170 mm. long, the calyx 23 mm. in diameter 

at the level of the first svzygv; there are twenty-five cirri 40 mm. 
Jong with thirty-four to thirty-seven (usuaily nearer the latter) 

joints. 
No. 4—The arms are 130 mm. long, the calyx 20 mm. in diameter 

at the level of the first syzygy; there are twenty-eight cirri 40 mm. 

long with thirty-four joints. 
Sagami Bay; off Misaki. (Owston collection, No. 8139.) 

One specimen with arms 210 mm. long; it has twenty-eight cirri 

40 mm. long with thirty to thirty-five (usually thirty-four) joints; 
the pinnules are as in No. 1 from the preceding station. The color 

(in formalin) is yellow. 
Sagami Bay; off Misaki; June, 1903. 
One specimen with arms 230 mm. long; it has twenty-eight cirri 

40 mm. long with twenty-nine to thirty-five (usually nearer the 

latter) joints. 
Sagami Bay; 35° 15’ north latitude, 139° 48’ east longitude; 10 

fathoms; November 23, 1902. (Owston collection, No. 7285.) 
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One specimen with arms 200 mm. long; there are thirty-five cirri 
40 mm. long, with twenty-seven to thirty-six (usually about thirty- 

three) joints. 
I cannot find any tangible difference between the Japanese form 

described in 1895 by Hara under the name of macrodiscus, and the 
Australian afra described by Hartlaub two years earlier, of which the 
U. S. National Museum possesses a dried specimen from the: South 
Pacific. The latter agrees in all particulars with the Japanese speci- 
mens, and has rather more cirrus joints than did Hartlaub’s type, 
these numbering about thirty-three, as stated in Hara’s description ° 

of macrodiscus. 

Family ANTEDONID. 

Genus PEROMETRA A. H. Clark. 

PEROMETRA DIOMEDEZ (A. H. Clark). 

Sagami Bay; 35° 03’ north latitude, 138° 47’ east longitude; 85 
fathoms. (Owston collection, No. 7010.) 

One large and pale specimen; one ray is dwarfed, the arms being 
about half the size of the others; the first costal is lacking, the costal 
axillary springing direct from the radial; there is no trace of any 
tubercular elevation; between the first and second brachials on the 

left arm of this ray there is a partial additional second brachial, 
which is visible externally dorsally from the outer side of the arm to 
the median line, its length in the direction of the long axis of the 
arm being about half as great; this partial joint rises to a strong 
tubercle proximally, and a less strong tubercle distally; it does not 
bear a pinnule. 
Sagami Bay, 35° O04 north latitude, 138° 41’ east longitude; 110 

fathoms; August 6, 1902. (Owston collection, No: 7061.) 
One large and pale specimen. 

Genus ERYTHROME TRA: A. Et Clank. 

ERYTHROMETRA RUBER (A. H. Clark). 

Wie) Sagami Bay; 34° 59’ north latitude, 139° 34’ east longitude; 55 
fathoms; April 23, 1902. (Owston collection, No. 6332.) 

One specimen, resembling the type. 

Genus COMPSOMETRA A. H. Clark. 

COMPSOMETRA SERRATA (A. H. Clark). 

Tokyo Bay; 8-12 fathoms; October 22, 1899. (Owston collection, 
No. 5361.) 

One specimen, resembling the type in the Museum of Comparative 
Zoology, which was taken at the same time and place. 
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Genus RVD OM EEA TA] Hie © lark, 

IRIDOMETRA PSYCHE (A. H. Clark). 

Sagami Bay; 35° 06° north latitude, 139° 42’ east longitude; 3 
fathoms; April 24, 1902. (Owston collection, No. 7215.) 

A single specimen somewhat smaller than the type and white in 
color, the arms crossed at the second syzygy with a purple band 
2 mm. broad, and two narrower additional purple bands distally. 

In addition to these comatulids Mr. Owston has frequently taken 
Metacrinus rotundus off the southern coast of Hondo, of which species 

I examined some very fine specimens when looking over his material 
in Yokohama. 

ADDITIONAL JAPANESE SPECIES. 

In order to emphasize the uncertainty of securing any given species 
of comatulid in an area where it 1s known to occur, as well as to 

complete the list of species occurring along the southern shores of 
Japan from the Korean Straits to Tokyo Bay, I append the following 
list of species known from Japan, but not found by Mr. Owston 
during the course of his investigations, although occurring at such 
depths as to be accessible to him. 

Family COMASTERID. 

Genus COMATULA Lamarck. 

Comatula paucicirra (Bell). 

Genus COMASTER L. Agassiz. 

Comaster mariw (A. H. Clark). 

Comaster multiradiata (Linneus). 

Comaster serrata (A. H. Clark). 
Comaster solaster (A. TH. Clark). 

Family ZYGOMETRID. 

Genus CATOPTOMETRA. A; H. Clark. 

Catoptometra hartlaubi (A. H. Clark). 
Catoptometra hehleri (A. H. Clark). 

Catoptometra rubroflava (A. H. Clark). 

Family HIMEROMETRID/. 

Genus HIMEROMETRA A. H. Clark. 

Himerometra delicatissima (A. H. Clark). 

Himerometra déderleini (de Loriol). 
Himerometra stylifer (A. H. Clark). 
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Genus CYLLOMETRA A. H. Clark. 

Cyllometra tigrina (A. H. Clark). 

Family THALASSOMETRID i. 

Genus THALASSOMETRA A. H. Clark: 

Thalassometra alboflava (A. HH. Clark). 

Thalassometra diadema (A. Hi. Clark). 

Thalassometra hana (A. H. Ciark). 

Thalassometra latipinna (P. H. Carpenter). 

Thalassometra pubescens (A. TH. Clark). 

Genus CHARITOMETRA A.H. Clark. 

Charitometra garrettiana (A. TH. Clark). 

Charitometra hepburniana (A. H. Clark). 

Genws PGC lLEOM Era RA AS bil Cilancka 

Pacilometira acela (P. H. Carpenter). 

Family TROPIOMETRIDA. 

Genus CALOME Tt RAWAY He Clark 

Calometra callista (A. FH. Clark). 

Calometra versicolor (A. TL. Clark). 

Genus ASTEROMETRA A. H. Clark. 

Asterometra anthus (A. H. Clark). 

Asterometra macropoda (A. Ti. Clark). — 

Family ANTEDONIDZE. 

Genus NANOMETRA A. H. Clark. 

Nanometra bowersi (A. H. Clark). 

Genus IRIDOMETRA A. H. Clark. 

Tridometra adrestine (A. H. Clark). 

Tridometra briseis (A. Hi. Clark). 

Tridometra minuta (A. H. Clark). 

Genus THAUMATOMETRA A. H. Clark. 

Thaumatometra alternata (P. H. Carpenter) 

Thaumatometra parva (A. H. Clark). 

Genus HE LIOMET RA, AE. Clark: 

Teliometra clio (A. H. Clark). 

IHeliometra laodice (A. 1. Clark). 

Heliometra mariw (A. H. Clark). 
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Genus THYSANOMETRA A. H. Clark. 

Thysanometra tenelloides (A. VT. Clark). 

Family PENTAMETROCRINIDZ. 

Genus DECAMETROCRINUS Mineckert. 

Decametrocrinus borealis (A. TW. Clark). 

Gienuiss a NAPA VED ROGRIN US A Ei. Clark. 

Pentametrocrinus diomedew (A. H. Clark). 

Pentametrocrinus japonicus (P. I. Carpenter). 

Pentametrocrinus tuberculatus (A. H. Clark). 

Pentametrocrinus varians (P. IH. Carpenter). 

The stalked crinoids known from the seas about southern Japan are: 

Metacrinus angulatus (P. WW. Carpenter). 
Metacrinus rotundus (P. H. Carpenter). 
Metacrinus superbus (P. H. Carpenter). 
Carpenterocrinus mollis (P. H. Carpenter). 

Phrynocrinus nudus (A. TH. Clark). 
Bathycrinus pacificus (A. H. Clark). 

IT have examined the following species labeled, probably errone- 
ously, as from Japan: 

ITimerometra crassipinna (UWartlaub). 
The United States National Museum possesses Japanese specimens 

of all the stalked crineids lsted, and of all the comatulids except 
Comaster multiradiata, Timerometra déderleini, Thalassometra lati- 
pinna, and Thaumatometra alternata. 

There can be no doubt that there are yet many crinoids, especially 
comatulids, occurring about Japan of which we have no knowledge. 





DECORATIVE DESIGNS OF ALASKAN NEEDLECASES: 
Aeol UPY IN THE HISTORY OF CONVENTIONAL DE- 

SIGNS, BASED ON MATERIALS IN THE U. S. NATIONAL 
MUSEUM. 

By Franz Boas, 

Of Columbia University, New York City. 

In 1877, Prof. F. W. Putnam ® described in detail the decorative 

designs found in the pottery of the Chiriqui Indians, and was the 
first, I believe, to propound clearly the theory that conventional 
designs develop from attempts at realistic representations, which 

gradually degenerate so that ultimately a purely conventional design 

remains, in which the realistic origin can hardly be recognized, 
Since that time this theory has been independently stated by a number 
of investigators, particularly by H. Stolpe’ and H. Balfour.c It has 
been applied extensively to explanations of primitive designs. The 
most noteworthy contributions on this subject are those by Karl von 
den Steinen,* on the art of the Brazilian Indians, and by A. C. 
Haddon,° on the art of the natives of New Guinea. 

Opposed to this view has been the theory propounded by Semper, 
who emphasizes the influence of material upon the development of 
the design, and that proposed by Cushing and Holmes,! who empha- 
size the importance of technic upon the development of geometrical 
design. More recently Karl von den Steinen’ has also emphasized 
the importance of technical conditions upon the development of de- 
sign, and his arguments have been followed and elaborated by Max 
Schmidt in discussions of South American designs. Th. Koch follows 
in the same line of argument, showing that at least in Brazil a consid- 

“Conventionalism in American Art, Bull. Essex Inst. 

+ Bntwicklungserscheinungen in der Ornamentik der Naturvélker, Mit. d. an- 

throp. Ges. in Wien, 1892, pp. 19 et seq. 

€The Evolution of Decorative Art, 1893. 

@ Unter den Naturvélkern Zentral-Brasiliens, 1894, pp. 258 et seq. 

€ Bvolution in Art, 1895. 

f W. H. Holmes, Textile Art in Relation to Form and Ornament, Sixth Ann. 

Rep. Bur. Ethnol, 1884-85, p. 223. 

9 Correspondenzblatt der deutschen anthropologischen Gesellschaft, 1905. 
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erable number of cases may be found in which designs that have de- 
veloped from technical motives receive a realistic significance. 

From a wider point of view, the secondary development of motives 
and their re-interpretation as realistic designs have been claimed by 
Heinrich Schurtz* and by Professor Hamlin” in a discussion of the 
development of architectural decorative designs. The secondary 
character of symbolic interpretation has also been set forth by A. L. 
Kroeber,¢ Clark Wissler,? and by myself. 
We have therefore at the present time three distinct theories 

regarding the development of decorative design: First, the theory of 
the realistic origin of conventional motives; second, that of the tech- 
nical origin of conventional motives; and, third, the theory that the 
explanations of conventional motives are essentially secondary in 
character, and due to a later association of the existing decorative 

forms with realistic forms. 
I shall discuss in the following pages the decorative designs of 

Alaskan needlecases, largely from the region between the mouth of 

the Yukon River and the western part of Norton Sound, which seem 

to throw considerable light upon the history of decorative design, 
and illustrate the applicability of these various theories. 
Among the carvings of Alaskan Eskimo we find a very large num- 

ber of needlecases of peculiar form. They are of the characteristic 
tubular type of the Eskimo needlecase, in which the needle is inserted 
in a strip of skin pulled into a tube, which protects the needle 
against breakage. The peculiar type to which I here refer has, on 

the whole, a tube shehtly bulging in the middle, and expanding into 
two wings or flanges at the upper end. It 1s characteristic of almost 
all these specimens that at a short distance below the flanges there are 
two small knobs on opposite sides of the tube. In some cases these 
are well marked, while in other cases they are so diminutive that they 
ran not be seen at all, although they can be felt when moving the 
finger gently over the surface of the tube. They must be considered 
as one of the characteristic features of this type, which is so well 
defined, and whose distribution is so restricted that there can not be 
the shghtest doubt as to the unity of its origin. 

These needlecases have also a characteristic decoration. On the 
whole, there is a tendency to set off a slightly concave surface, which 

extends along the faces of the tube, between the flanges and farther 
down. This concave face may be observed on many of the needle- 

*Urgeschichte der Kultur, p. 540. 

’The American Architect and Building News, 1898. 

© Decorative symbolism of the Arapaho, Am. Anthr., n. s. III, p. 329. 

@Decorative Art of the Sioux Indians, Bull. Am. Mus. Nat. Hist., XVIII, 

1904, pp. 231 et seq. 

©The Decorative Art of the North American Indians, Pop. Science Monthly, 

1908, pp. 481 et seq. 
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cases shown on Plates XXII and XXIII (see Plate XXII, figs. 6, 7, 

9,10; Plate XXIII, figs. 1-4, 6, 8, 9, 11, 12). The flanges and the 
upper border of the tube are generally decorated by a design consisting 
of a number of parallel lines, which is repeated near the lower end of 
the flanges, where the parallel lines almost always slope slightly 
downward towards the tube. Similar line designs are also found on 
the concave face of the tube. In many cases these lines meet the 
lower lines on the flanges at an angle, being incised so that they slope 
downward from the middle line of the tube outward (Plate XXIT, 

figs. 1-6). In other cases they continue in the same direction as the 
lines on the flanges (Plate XXII, figs. 7, 8; Plate X XIII, figs, 2-4, 
6-12). Many of the needlecases are so much polished and rubbed off 
by use that the design lines can not be recognized distinctly. In other 
cases broken ends have been cut off (Plate XXII, fig. 7), with the re- 
sult that the characteristic decorative traits have become obscure. It 
would seem, however, that in all the better specimens of this simple 

type the central concave face of the needlecase is set off more defi- 
nitely by two parallel incised lines, which extend downward to about 
the middle of the tubing, and which end at this place in two or three 
small spurs (Plate X XII, figs. 4, 6, 7, 9,10; Plate X XIII, figs. 2, 6, 

8-12). The border design on the flanges is not continued over the 
space between the lines just referred to and the concave face of the 
tube. The parallel lines near the lower border of the flanges are also 
generally interrupted at this place. There is only a single specimen, 
among the simple needlecases, on which they run continuously (Plate 
DOM fig. 7). 

Another characteristic decorative design of these needlecases is a 

narrow band extending around the lower end. This consists 
always, wherever it can be distinctly recognized, of two parallel 
lines with short alternating spurs directed toward the space be- 
tween the two lines. Whenever these spurs are given a greater 
width this design assumes more or less the form of a zigzag band. 
A comparison of a considerable number of these designs shows 
clearly, however, that the primary idea is not the zigzag band, but 
rather the two lines with alternating spurs. This is best shown by 
the fact that in those cases where the lines are thin the alternation 
is often quite irregular. This may be observed, for instance, in the 
specimen shown on Plate XXII, fig. 2. On the whole, however, an 
alternation is observed. Bands of this kind may be recognized 
clearly on Plate XXII, figs. 3-6, 9, 10; Plate XXIII, figs. 6, 8-10. 
Sometimes the band at the lower end appears doubled, or elaborated 
by the addition of short vertical lines with short spurs at their ends 
(Plate XXII, fig. 9; Plate XXIII, figs. 11, 12; Plate XXIV, figs. 1, 
9: Plate XXV, figs. 2, 3, 5, 6). These lines are four in number, 

except in the last three cases. In the specimen shown on Plate X XV, 
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fir. 5, two of dine: ines are alnsemik becntee their space is 2 eaemetes 
by a fie alternate-spur band which runs down the whole side of 
the needlecase. In the specimen shown in Plate XXYV, fig. 6, one 

of them is absent, probably because the ivory at the 
place where it would be shows the soft inner part of 
the tusk, and has besides other defects. In Plate 
XXV, fig. 3, there is one of these lines on each side 
of the needleease. In one specimen in the Royal 
Ethnographical Museum in Berlin the number of 
these lines is more than four (fig. 1). 

A partial doubling of the spur band may be ob- 
served on Plate XXII, fig. 2; Plate X XIII, fig. 11; 
Plate X XV, figs. 3, 5, 7. 

The features here enumerated comprise those of 
| the most generalized type of these needlecases. They 

ey may be briefly summed up as (1) a tube shghtly 
Big. 1 Neeperea®= bulging in the middle, (2) flanges at the upper’ end, 

Mus. Bertix. No. (3) small knobs under the flanges, (4) a long con- 

IE ea eave face at the upper end of the tube, (5) long 
parallel lines with small forks at their lower ends setting off the 
concave face, (6) border de- 

signs consisting of lines at 
the upper and lower ends of 
the flanges and on the con- 
cave face, and (7) an alter- 

nate-spur band at the lower 

end of the tube. 
In order to understand 

the significance of this pe- 
culiar type of needlecase, 
we must bear in mind that 
the two design elements 
which are most character- a 

istic of this specimen— 
namely, the line = design 
with short branches and 

TNVIAVANVANVAN 

YAVIANIAVANYA 

VAVAVAVIANIAY, 

» alternate-spur design— 
the alternate eEUE lesign Fic. 2.—a, Ivory ATTACHMENT TO LINE. WEST COAST 

are characteristic Eskimo © or Hupson Bay (AMER. Mus. NAT. Hist. No. 3895); 
iwac 7 d b, CREASER, IGLULIK (AMER. Mus. Nat. Hist. No. s$8z). 

motives over > orpeater ) Bigz 

; ore the : = iter From Boas, ESKIMO OF BAFFIN LAND AND HUDSON 

part of the Arctic coast. BAY (BULLETIN AMER. Mus. Nat. HIst., XV, Pp. 458, 
The alternate-spur band de- 459); ec, DESIGN OF NEEDLECASE, KING WILLIAMS LAND 

. (No. 10405 U.S. N.M.). 

sign has been found by 
me on a number of very old specimens from Southampton Island 
and Lyons Inlet, collected by Capt. G. Comer, which are repro- 

duced here in fig. 2, a and ¢. In the same region the forked-line 
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design is found on bone engravings (fig. 2, 6) and it may be 

observed in a few of the specimens found by Parry in Fury 
and Hecla Strait in 1820. Besides this, this desien is commonly 
found in tattooings, ; 
the form of which is 

almost everywhere 
very stable. It oc- 
curs in the tattooings 
from the west coast 
of Hudson Bay, as 
well as in those from 

Baffin Land (fig. 3). 
Unfortunately I have We 

: . +4 

not had opportunity UY 
to examine exten- Fig. 8.—TATTOOINGS FROM THE WEST Coast OF HUDSON BAY AND 

FROM HUDSON STRAIT, FROM BOAS, ESKIMO OF BAFFIN LAND 

AND HUDSON Bay (BULL. AMER. Mus. Nat. HIst., XV, P. 473). 
sive collections from 
Greenland, in order 
to ascertain the occurrence of these designs. In view of their wide 

distribution over the whole Eskimo area, it seems justifiable to 

consider them as a very old possession of the Eskimo, and to 
assume that originally they bore no relation to the 

needlecases on which they are found with such great 
regularity. Incidentally it may be remarked that 
the explanations of these forms as bushes and whales’ 

tails, which are given by the Alaskan Eskimo, appear 
so one-sided that they can not be accepted as a general 

interpretation. 
It is important to note that the designs here men- 

tioned do not seem to occur in parts of America or 
Asia which are outside of Eskimo influence. I have 

not been able to discover them on any objects of In- 

dian manufacture except on a few specimens from 
the Yukon River made by Athapascan tribes directly 
under Eskimo influence. In Asia the same designs 

Fic. 4.—Earspoon, occur among the Koryak and Chukchee (fig. 4+), while 

ee heen farther to the west and south I have not been able 
Mus. Nar. Hisr. to find them. I am not certain whether the alter- 

i ae aay nate-spur-line design does occur in the art of the 

THz Konyax; Samoyed, but I have not discovered a single example 

CS Saea Pa in a large collection of Yakut specimens brought 
Pustications,VI, together by Mr. Jochelson; and it does not seem 

oe to occur among the Gilyak, Ainu, and southeastern 

Tungus tribes. It seems that the design occurs occasionally in 

Polynesian and Micronesian art, but [ should not venture to con- 

clude from this an historical relation, notwithstanding the rather 
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large amen of peculiar qnalonies between the northeast Bonet of the 

Pacific Ocean and the islands northeast of Australia. 
Considering the continuous area in which the two designs occur, we 

may say that their essential home seems to be the Eskimo region, be- 
ginning with Alaska, and extending eastward and northeastward to 

Hudson Bay and Smith Sound, and that a few of the neighboring 

Indian tribes may have adopted them, and that they also occur among 

the neighboring Chukchee and Koryak. 
One needlecase that has been found in the region of Southampton 

Island seems to me of  par- 
ticular importance in this con- 

nection (fig. 5,a@). It will be 
seen that this needlecase also 
consists of a tube, like most 

Eskimo needleeases; that it 

expands into wide — flanges 
near its upper end, the whole 
tube being flattened; and that 
near the middle there are two 
large wings, which correspond 
in thei position to the small 
knobs of the Alaskan needle- 
cases. This specimen has also 
the characteristic alternate- 
spur band of the Alaskan 
needlecases at its upper end, 

and the decoration is repeated 
here in two parallel lines. 
Attention may be called to 
the occurrence of the same 

| 5 pattern at the same place in a 
Fic.5.—NEEDLECASES. FROZEN STRAIT EXCEPT c umber of the more complex 
(PonDs BAY) AND f (AIVILIK) (AMER Mus. Nat. C 
Hier. Nos. x$2s, <8%, 82s, 288s, 827, ffs). From Specimens from Alaska, shown 

Gale Aime Mos NAb Mim, V2 ae), an 
9% Plate XXV, feel 1-3,5515 OF 

Plate XXVI, fig. 4. These and other similar occurrences show 
that the Eskimo often substituted this design for the single parallel 
lines. 

The alternate-spur-band design is related to the single spurred 
line, a pattern which is very common in many parts of the world. 
In the decorative art of the Eskimo it appears often in place of the 
alternate-spur band; for instance, on some needlecases of the type 
here discussed (see fig. 6; also Plate X XIT, fig. 1; Plate X XV, fig. 4). 
In other cases the alternate-spur band is replaced by a ladder design 
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(Plate XXYV, fig. 6), which, on account of its rarity, may be consid- 
ered as a degenerate form of the alternate-spur band. 
A group of needlecases similar to the one just described from 

Southampton Island has been found in the district between South- 

ampton Island and Smith Sound. The only 
type of needlecase known from Smith Sound 
has this peculiar character. Unfortunately rai 
the specimens which I have seen are all ex- 
ceedingly rough; but they all consist of a flat- 
tened tube, very wide at the upper end, and 
small and round at the lower end, provided at 
the sides with two characteristic wings (fig. 7). 

The same type with some dot decorations has 
been collected at Ponds 

Bay in the northern part 
of Baffin Land (fig. 5, ¢), 
while the older speci- 
mens from the northern 

part of Hudson Bay are 
much more elongated, 
and have the wings and - a 

flanges set off more ye. 6.—NEEDLECASES, (a, 
clearly from the body PEABODY Mus. AMER, 

‘ - ARCH., CAMBRIDGE, No. 

of the needlecase (fig. 50264; b, RoyYAL ETHNOG. 
5, Gacy: Mvus., BERLIN, No. IV, A 

3988). 

It seems to me very 

plausible that the Alaskan type and_ the 

Eastern type represent specialized develop- 
ments of the same older type of needlecase, 
and that the flanges and diminutive knobs of 
the Alaskan specimens are homologous to the 
flanges and large wings of the Eastern speci- 
mens. When the first specimens of this kind 
were collected, Prof. O. T. Mason, according 
to information which he has kindly given to 
me, was inclined to believe that they were 

Fig. 7.—Neepircase, suirx of foreign origin. In a note on the specimen 
SouND (AMER. Mus. Nat. : + i ay GOVE o. 2. he wrote at that eee eee shown on Plate X XV, fig. 2, he P é 

BER, THE Eskimo of SmitH time: 
SouND (BULL. AMER. Mus. ; & ‘ 

Nat. HIsvT., XII, P. 287). This specimen is a needlecase from St. Michael, 

Alaska. It is made of walrus ivory and carved in 

a form which suggests the butt end of an arrow, with two feathers projecting 

from opposite sides on the shaft. The likeness is made more striking by the 

fluting on the butt end, which resembles the nock of the arrow. A little in 

front of the two feathers are projecting bosses. The tube of the needlecase 

is slightly expanded in the middle and contracted at the smaller end. The 
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ornamentation consists of harrow bands across Fine Shatin and the feathers at 

their extremities cut out in zigzag line very much in the style of Polynesian 

ornamentation. At the smaller end there is also a similarly ornamented band 

from which rise four symbols of shrubs. An exactly similar piece is figured 

in Nordenskidld @ and labeled ‘knife handle from Port Clarence.” There are 

four of these objects in the U. S. National Museum, and, compared with hun- 

dreds of others, they place themselves unmistakably in the class of needlecases. 

There is no doubt that these six specimens—five in the U. S. National Museum 

and one shown by Nordenskiéld—are not aboriginal in form or ornament; that 

thxey belong to a style of art introduced into Alaska after the advent of the 

Russians. 

In Seebohm ? will be seen the figure of a Samoyed needlecase with a tube of 

metal, inclosed at its top in a belt, and riveted along the side. The suggestion 

is here thrown out that the Eskimo artist has endeavored to reproduce, in ivory, 

a facsimile of this metal tube and a portion of the leather belt, even to the pro- 

jecting rivets. The Nordenski6ld specimen has, in addition, walrus heads and 

seals carved on the side of the tube. 

This Polynesian style of ornamentation is common on hundreds of Eskimo 

objects in and about St. Michael; for, after the advent of the Russians and 

intercourse with sailors of the Pacific Ocean, the arts of the two areas became 

very much entangled. 

Considering the antiquity of the eastern specimens, it does not 
seem plausible that the Alaskan specimens are a newly developed type. 
Their great frequency and the fixity of the type are also not in favor 
of this view. 

It might perhaps also be argued that the knobs serve for firmly 
attaching the needlecase to a skin strap, but there is no evidence what- 
ever that the needlecases were thus suspended. On the contrary, 
they seem to have been carried like all other Eskimo needlecases, by 
an attachment to the strip of skin into which the needles are inserted. 

It seems certain, therefore, that the diminutive knob of the Alaskan 
needlecase serves no pr actical end whatever, and that it is a purely 

conventional feature in the form of the utensil. It is true that the 
large wings and flanges of the Eastern needlecases also serve no prac- 

tical end; but it seems well to bear in mind the close resemblance of 
the two types. 

Tt is important and interesting to compare the simple types hereto- 
fore described to a number of more complex needlecases which clearly 
belong to the same type. 

It would seem that, first of all, the strong inclination of the Alas- 
kan Eskimo to decorate carved objects by means of incised designs 

has led to further developments of the patterns heretofore described. 
Examples of this ae may be observed on Plates XXIV and XXV. 
In Plate XXIV, fig. 2, the same typical arrangement of flanges, 
knobs, and faces may * observed ; but the concave face and vertical 
line are further decorated by oblique spurs placed in | pairs , and the 

“Voyage of the Vega, London, II, 1881, p. 241. 

> Siberia in Asia, London, 1882, p. 56. 
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lower border design of the flange is elaborated into a single line with 
double oblique spurs also. On both sides of the needlecase, and sur- 
rounded by the line running downward along the lower border of the 
flange and on the body of the tube, is a design of what seems to be a 
human being with a caribou head, which stands on a line extending 
across the side of the needlecase, just over two knobs, the single knob 
on each side being doubled in this case. On the lowest point of the 
line surrounding the concave face stands a quadruped with long body 
and beft legs. Another type of elaboration and modification of the 
design is shown in Plate XXIV, fig. 1, where the lines with pairs of 
oblique spurs have also been made use of. ‘The needlecases illustrated 
on Plate XXIV, figs. 3, 4, 6, are so much worn down that the designs 
have become very indistinct; but in these specimens, as well as in the 
one shown on the same plate, fig. 5, the middle concave face was never 
well marked. In the last-named specimen the border lines of the 
flanges are continued across the whole needlecase (compare Plate 
XXITI, fig. 7). While these specimens resemble in general shape the 
characteristic designs, the forms are rounded off, and have lost many 
of their decorative traits. On the reverse side of the specimen shown 
in Plate XXTV, fig. 4, a double ne with oblique spurs running out- 
ward from the lines is shown, but not in the middle of the needlecase. 
Its position is so irregular that it can not be compared with the deco- 
rations of the specimens heretofore described. It will be observed that 
the same specimen has quite an irregular line decoration on the 
flanges. Plate XXIV, fig. 7, is a roughly finished specimen of the 
usual type. The concave face is hollowed out deeply, and the flanges 
are set off more markedly than in the majority of specimens. The 
knobs have been moved very far downward. This specimen seems to 
be modern and very roughly finished. Plate XXIV, fig. 8, also seems 
to be a modern specimen, in which the vertical border lines of the 
concave face have been moved toward the border of the flange, 
and where the upper border is replaced by an alternate-spur band. 
In this specimen the knobs are also moved very far downward. ‘The 
specimen shown in fig. 9, Plate XXIV, resembles in many respects 
the one shown in fig. 7 of the same plate, particularly in the depth of 
the concave faces and in the sharp angle formed by the flanges where 
they are set off from the body of the tube. 

Plate X XV, fig. 1, represents a specimen which is also presumably 

quite modern, and shows material deviations from the type. Here, 

instead of the middle concave face, we have a narrow flat surface 

with a single vertical forked line, the occurrence of which is obviously 

a survival of the older concave field with its two-forked border lines. 

On the sides of this needlecase, just under the flanges, is also a verti- 

cal forked line, which extends a little lower than the. medial forked 

line. The knobs on the sides are very indistinct and marked only 
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by the sudden transition of the faces cut out under the flanges on each 
side into the tubular lower portion of the specimen. In Plate XXV, 
fig. 2, the border lines of the concave face consist of two forked lines 

on each side, and the border lines of the flanges have been transformed 

into alternate-spur bands. In fig. 4 of this plate the same lines are 
etched as spur bands, and the forked-line design is placed on the 
flanges. There is no indication of knobs. In the specimen shown in 

fig. 5 we find on the concave face of the tube an alternate-spur band 
added, which ends below, on the reverse and the obverse, with two 

parallel cross-lines. On the lower part of the flanges is shown, on one 
side a double alternate-spur band, while the opposite side is laid out 
on the same plan, with the only exception that the cross-lines between 

the lowest pair of border lines are drawn right across (as in the bands 
in Plate XXYV, fig. 6). The whole side of this needlecase is flattened, 

beginning under the flange, down to the lower border. ‘This flat field 
is occupied in its whole length by an alternate-spur band. 

The bands in fig. 6, Plate X XV, are occupied by ladder designs in- 
stead of alternate-spur designs. Presumably this is the result of care- 
less execution of the older spur design. Fig. 7 shows a very careful 
technic, and it is characterized by a strict adherence to the general 
type, extreme smallness of the knobs, and elaboration of the single dec- 
orative motives. Thus the upper border consists here of two alternate- 
spur bands; the lower border of the flanges of a number of parallel 
lines which are very close together. The same kind of lines occur on 
the middle field. The decorative band at the lower end is also 
doubled, and repeated at a short distance above the lower end. 

Other modifications are found in the following specimens, In fig. 
8 there is no middle concave face, but in its place we find two parallel 
lines which are carried down to the lower border. There are also 

two parallel lines on each side running down from the flanges to 
the lower border, and to the upper and lower border lines of the 

flanges are added. vertical border lines, so that the whole flanges 
appear framed. The cross-section of this specimen is angular. In 
fig. 9 two parallel lines are substituted for the concave face, as in the 
specimen just described. The sides of this needlecase are also flat, 
while the back shows no vertical design and a rounded surface. Its 

only decoration consists of a continuous alternate-spur band design 
on top and at the lower end of the small flanges, continuing the cor- 

responding bands on the front of the specimen and on the narrow 
sides of the flanges. This specimen has no indication of knobs. 

Plate X XV, fig. 10, is in many respects peculiar, particularly in so 
far as the two small knobs are not on the same level. The middle 

concave field is carried down to the lower end of the needlecase, as 

in the two preceding cases, and the whole needlecase is angular in 

cross-section. It has eight faces, which taper down toward the 
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lower end. On the three faces on the right-hand side is the small 
double-angle decoration which has been indicated in our illustration. 
A double angle turned with its apex downward is also found on the 
lateral face on the right-hand side. As shown in the illustration, the 
flanges do not extend up to the top of the needlecase, as is the case 
in most specimens. 

The needlecase represented in Plate X XV, fig. 11, illustrates a very 

peculiar reduction in the general form. The flanges have almost 
disappeared, and with them the upper and lower decorative border, 
as well as the border at the lower end of the tube: and all that re- 

mains to remind us of the form here discussed are four parallel 
forked lines, which, however, are continued beyond the forks. Never- 

theless the impression given by the specimen in connection with the 
whole series is such that I] do not doubt for a moment that it be- 
longed originally to the series under discussion. 

The series represented on Plates XXVI-XXVIII seems to me of 
special importance, and interesting from a theoretical point of view. 
The identity of the types of needlecases here shown and the preceding 
ones is perfectly obvious. The specimens collected on Plate X XVI 
show with perfect distinctness the bulging tube, the flange with its 
decoration, the knobs, and the concave face of the tube. Here part of 
the specimen seems to be conceived of as an animal. The bulging tube 
is the body of the animal, whose head has been added at the lower end 
of the tube. Although the transformation of the lower end of the 
needlecase into an animal has been perfected, it does not seem likely 
that the whole object was conceived as an animal form. If this were 

the case, the flanges, when transformed into the tail of a sea mammal, 
would probably have been modified, and the position of the head 
would be so changed as to be in proper relation to the tail. 

It seems to my mind entirely artificial to assume that in this case 
the animal form as such could possibly have preceded the typical 
needlecase as before described, but that we are dealing here evi- 
dently with a secondary interpretation of the design, which finds 
expression in the addition of the animal head and in other later ad- 
ditions to the whole form. In Plate X XVI, figs. 2, 3,5,6,and 7, the 
entire old design may be recognized in all its details; even the alter- 
nate-spur band remains, although it interferes with the form of the 
seal’s head which has been added. In fig. 3 the head of the animal 
has been turned, so that the lower part of the needlecase looks like a 
sea animal swimming on its back. A similar specimen from the Royal 
Ethnographical Museum in Berlin is shown in fig, 8. It has a uni- 

lateral small knob. In fig. 1 of Plate X XVI we find what may be a 
still further development of the original design here described. The 
seal’s head has disappeared again, and in its place we find a simple 
knob. There are three parallel lines near the lower end of this knob, 
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which make the whole area, seen from the top, look a little lke a small 

crustacean. The knobs in this specimen are very small. I consider 
it quite possible that here we may have a case where, under the stress 
of older forms of the needlecases, a partial reversion to the original 

type has taken place. 

The strong tendency of the Eskimo to utilize animal motives has 
found expression in another manner in the specimen represented in 

Plate XXVI, fig. 4. Here the small lateral knobs have been consider- 
ably enlarged and have been given the form of seals’ heads (see also p. 
333). I believe that here also there can be no doubt in regard to the 
question whether the seal’s head or the knebs are older. If the knob 

had to be considered as a degenerate form of the seal’s head, it would 
hardly be intelugible why only one or two specimens 
out of a great number should retain the heads in this 
place, while in practically all other cases the reduction 
to a simple knob, sometimes so small that it can 
hardly be felt, should have occurred. It seems quite 
evident that in this case the imagination of the artist 
was stimulated by the traditional knob, and that it 
has been developed, owing to a desire to further deco- 
rate the utensil, into seals’ heads. The modification 
of the central concave face of this specimen is quite 

in accord with other modifications of the same surface, 
which have been described before. On the reverse of 

this needlecase the pairs of oblique spurs attached to 
the converging lines are directed toward the upper 
part of the needlecase. 
On Plates XXVITI and XXVIII a number of speci- 

mens have been collected, in which another part of the 
Fi.8.—Neepie- yyeedlecase has been modified through the general ten- 
CASE (ROYAL = ¢ : : 5 : 
Eruwoc. Mus, Cency of the Eskimo artists to introduce animal designs. 

BERLIN, No. Instead of the lower end, the flange has been thus de- 
Tit ses veloped. The procedure appears perhaps clearest in 

the specimen shown in Plate XXVIII, fig. 3, where on one side the 
flange shows a number of perforations and modifications, by means 
of which it has been developed into a quadruped, while on the other 
side a walrus head has been developed by making a long sht along 
the body of the tube and by inserting an eye, the lines indicating 
nostrils and mouth, near the upper border. Thus the outer sides of 

the flanges form the tusks of the walrus head, while the top forms 
the head itself. The specimen here referred to shows clearly its close 
relation to the original type of needlecase. The decoration of the 
lower part, and the concave face, may still be observed. The charac- 
teristic decorations of the concave face are also indicated. In figs. 1, 5, 
and 6 of the same plate we find the same type of needlecase with a 
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double walrus head at the top. It would seem that in most of the 
specimens the tusks have been broken off. In fig. 5 the small knobs 
under the lower end of the tusks may be observed quite distinctly. 
In this specimen traces of the vertical forked lines bordering the 
middle field also remain. In these three specimens the 
middle concave face is qtiite distinct. In figs. 2 and 4 
of the same plate two specimens are represented which 
combine a modification of the lower end of the needle- 
‘vase with that of the upper end. At the lower end a 

seal head is represented at one side, as in the specimens 
previously discussed, while in the upper end the double 
walrus head is found. In these specimens also the 

middle concave face is well marked, although in fig. 4 
it is not bordered by an incised line. 

The next group of modifications of the old type of 
needlecase follows out the same direction as those just 
described, the flanges being modified so as to represent 
an animal on each side. A specimen of this type is ¥!¢-9—N=epLE 
shown in fig. 9, where a walrus with head stretched eee 

forward is shown. The tusks touch the upper end of Ayaan bs 
the tube, while the two flippers are shown at the lower ; 
end. Two seals are shown in the same position in fig. 10 and on 
Plate XXVIII, fig. 7, while two quadrupeds occupy the position of 

the flanges in figs. 1 and 6 of Plate XXVIII. In fig. 4 
of the same plate the quadrupeds appear doubled; 
and in fig. 8 the seals have so much increased in size 

that they occupy the whole side of the needlecase. 
However, in this case also, the close relation between 
all these types can easily be demonstrated by an ex- 

amination of Plate XXVIII, figs. 4 and 7, which 

retain all the characteristic traits of the simple type. 
The two animals in fig. 6 of this plate seem to repre- 
sent lemmings. They are placed somewhat differently 
from the ordinary form of the flanges, but are evi- 

dently developed from forms like these shown in 
figs. 1 and 7 of this plate. A specimen in which the one 
side of the needlecase retains the ordinary shape, while 
the opposite side of the flange has been transformed 

@} into an animal, is represented on Plate XNXVI, fig. 8. Fig. 10.—NEEDLE- 

CASE (ROYAL 

ETHNOG. Mvs., In this case also it would seem exceedingly difficult 
BERLIN, No. LY. . . : ag! . 
4 2991) ; to interpret the simple geometrical form of the needle- 

case as a later development from the animal represen- 
‘tations here discussed. In this case, similarities of the decorative 
designs on the tubings would be entirely unintelligible, while the 
assumption that the animal forms have developed from the geomet- 
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rical forms seems to give a very plausible explanation of the forms of 
these specimens. 

The specimens in which the upper end has been so modified as 
to become a double walrus head lead us to another group in which 
the walrus head is repeated a number of times along the sides of 
the tube. Specimens of this kind are represented on Plate XXVIII, 
figs. 2 and 3. In both of these traces of the old upper and lower bor- 
der decoration remain, and fig. 3 also shows the typical oblique spurs 
in pairs in the same position which has been described several times. 
It therefore seems perfectly natural to interpret figs. 2 and 3 as 
the result of repetitions of the animal design, which was first de- 
veloped from the flanges of the old needlecase. Figs. 3 and 5 differ 
from other specimens of their kind in that they have the walrus 

head developed only on one side, while on the opposite 
side the flange is suppressed. 

As has been indicated, the geometrical decorations 
of the typical flanged needlecases reappear in many of 
these highly medified specimens. Attention-may also 
be called to the forked-line designs which rise from the 
lower border in the usual number in the specimens 

shown in figs. 4,6 and 7 of this plate. In fig. 7 the 
number of these lines is five. The specimen, however, 
is very crude and quite modern, and the deviation in 
number may be due to inaccuracy in laying out the 
ornament. In fig. 4 there are two forked designs on 
opposite sides, while from the tails of the animals 
down to the lower border runs an alternate-spur band. 

7 eae aed Between the alternate spur-bands and the long forked 
EruNoc. Mus., lines there are short forked lines, as indicated in the 
Naw illustration. Only in fig. 8 do we find an important 

modification of the lower end of the needlecase, which 

forms a ring. That in our specimen has been broken. The backs of 
the two needleeases shown in figs. 8 and 5 are somewhat flat. It is 
of interest to compare the line decoration of the latter needlecase 
with the one shown in fig. 11, which is a simple modification of the 
fundamental type. 

The illustrations, figs. 1 and 2 on Plate X XIX, of two needlecases 
in human form, are not quite as convincing as the specimens them- 
selves; but a comparison of these forms with the other needlecases 
of this series seems to me to suggest with great force that the human 
figures here shown are related to the same type of needlecase that 
we are discussing here. The whole human figure is treated as a tube, 
and it is my opinion that the bulging hips correspond to the bulging 
middle part of the needlecase, while the arms correspond to the 

flanges, and perhaps more particularly to developments of the flanges 
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similar to the walrus-head developments, while the head is a later 
development of the upper border, suggested by the perception of 
the similarity of the whole form to a human figure. I do not wish 
to imply that the human figure in this case has necessarily developed 
from the type of needlecase first discussed; but it seems plausible to 

me that an assimilation between the human figure and this type has 
taken place in the two specimens here illustrated. It seems likely 
that the animal figure shown in fig. 12 must be considered in a similar 

manner. There is no doubt that the vivid representation of the 
animal lying down has very httle to do with our type of needlecase ; 

but nevertheless I can not free myself from the impression that the 

artist, in his treatment of the subject, has been influenced by the 

treatment of the flanges of needlecases and by the general form of 

this utensil. There is a certain similarity between the position of 
the feet and the positions of the walrus tusks shown on Plates XXVIT 

and XXVIII, which is not explained by a realistic 
treatment of the animal alone; and the same is true 
of the position of the neck and head and of the curves 
in the hind part of the body. 

The similarities which I am discussing here are 
even less clear in some of the other specimens repre- 
sented on Plate XXIX. Fig. 3 of this plate evidently 
represents a human leg, the design on one side being a 
representation of tattooing. In this case faint traces 
of the upper border design and of the lower border 
design remain, and the outline of the whole specimen 
still recalls to a certain extent the bulging tube below "S0Nny) 
and the wider part with its flanges above. If we © sr. Micnaris. 
agree to consider this specimen as belonging to the =“ *"*°% 
present series, the specimen shown in fig. 5 must be considered as be- 
longing here also. There is no doubt that fig. 4 of this plate belongs to 
our series. The tube and the knobs are the same as those occurring in 
the most typical specimens. Instead of the concave faces, we have 
merely flat surfaces, and the flanges have been much reduced in 
size, but are perfectly distinct and sharply set off. The ornamenta- 
tion, however, differs on the flanges and concave faces from the 
ordinary decoration. Besides the designs shown in the illustration, 

we have, on the back of the flange to the right, a line with two pairs 
of one-sided oblique spurs running downward and a forked line 
running down from the black ring, like the one shown on the right- 
hand side of the illustration. On the right-hand side of the lower 

part of the needlecase an etched design, representing a quadruped 
with long tail, will be observed. Fig. 6, Plate X XTX, shows a simple 
tube with four groups of knobs, which may have been suggested by the 
knobs of the specimens here described. Figs. 7 and 8, Plate X XIX, 
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represent a needlecase, which on one side shows the typical form of 
the flanged specimens, while on the opposite side the head, neck, and 

forepaws of an animal are set off. 
Another geometrical development of the ordinary type is repre- 

sented in fig. 13. In this specimen the general outline of the flanged 
tube is readily recognized, but all the other characteristic features 
have disappeared. 

On Plate XXX five specimens are illustrated whose relation to the 
flanged type is very doubtful. The knobs in fig. 1 of this plate, which 
are doubled in the axial direction and appear on four sides of the 
tube, are analogous to those shown in fig. 6 of Plate X XIX; and these 
two types are undoubtedly closely related. Attention may be called 
to the awl-like implement illustrated in fig. 14, which shows the 

@e 

, 

0 

FIG, 13.—NEEDLE- Fig. 14.—AWL. FIG. 15.—NEEDLECASE Fic. 16.—NEEDLECASE 

CASE (PEABODY (No. 438837) (ROYAL ETHNOG. (RoyAL ETHNOG. 

Mus. AMER. UNALAK- Mus., BERLIN, No. IV Mus., BERLIN, No. IV 
ARCH., CAM- LEET, Nor- A 3986). 3985). 

BRIDGE, MASss., TON ISLAND. 

No. 146.) E. W. NEL- 

SON. 

same four knobs here described, and which therefore in its origin 
may well be related to the decorative designs on the needlecases. The 
animal types on Plate XXX, figs. 2-6 and in fig. 15, diverge so much 
from the flanged type that their relationship seems very doubtful. 
Still I can not free myself from the impression of a certain influence 
of the flanged types upon these forms also. This becomes apparent 
by a comparison of the needlecase shown in fig. 16 with the animal 

types here discussed. It is quite evident that this specimen has its 
affiliations both with the animal types and the walrus-head types 
shown on Plate X XVII. It is, however, also possible that its form 
has originated by assimilation of two distinct types. 

The conclusion which I draw from a comparison of the types of 
needlecases here represented is that the flanged needlecase represents 
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an old conventional style, which is ever present in the mind of the 
Eskimo artist who sets about to carve a needlecase. The various parts 
of the flanged needlecase excite the imagination of the artist; and a 
geometrical element here or there is developed by him, in accordance 
with the general tendencies of Eskimo art, into the representation 
of whole animals or of parts of animals. In this manner small knobs 
or the flanges are developed into heads or animals. After this modifi- 
cation has once set in, the animal figures may be repeated in other 
parts of the implement. Besides this, associations between animal 
forms and the form of the whole needlecase seem to have taken place, 
which have to a certain extent modified the manner of representing 
animals which were adapted to use as needlecases; so that the old 

form and style of the needlecase determined the treatment of the 
animal form. 

If we were to apply to the present series the theory of the origin 
of conventional form from realistic motives, it would be exceed- 
ingly difficult to account for the general uniformity of fundamental 
type. It seems to me that, on the basis of this theory, we could not 
account for the diversity of realistic forms and the uniformity of 
general type. Neither does it seem possible to account for the series 
of types by assumption of any influence of technic; and my impres- 
sion is that the only satisfactory explanation hes in the assumption 
that the multifarious forms are due to the play of the imagination 
with a fixed old conventional form, the origin of which remains 
cutirely obscure. This I freely acknowledge. If, however, we 
are to form an acceptable theory of the origin of decorative 
designs, it seems a safer method to form our judgment based on ex- 
amples the history of which can be traced with a fair degree of cer- 
tainty, rather than on speculations in regard to the origin of remote 
forms for the development of which no data are available. 

I believe a considerable amount of other evidence can be brought 
forward sustaining the point of view that I have tried to develop, 
namely, that decorative forms may be largely explained as results 
of the play of the imagination under the restricting influence of a 
fixed conventional style. Looking at this matter from a purely theo- 

retical point of view, it is quite obvious that in any series in which 

we have at one end a realistic figure and at the other end a conven- 

tional figure, the arrangement is due entirely to our judgment regard- 

ing similarities. If, without further proof, we interpret such a series 

as a genetic series, we simply substitute for the classificatory prin- 

ciple which has guided us in the arrangement of the series a new 

principle which has nothing to do with the principle of our classifi- 

cation. No proof whatever can be given that the series selected ac- 

cording to similarities really represents an historical sequence. It 1s 

just as conceivable that the same series may begin at the conventional 

end and that realistic forms have been read into it, and we might 

Proc. N. M. vol. xxxiv—08 22 
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interpret the series, ., ther efore, as an historical s series beginning at the 
opposite end. Since both of these tendencies are active in ne. human 
mind at the present time, it seems much more likely that both pr 
cesses have been at work constantly, and that neither the one nor t 
other theory really represents the historical development of decora- 
tive design. 

The assumption of a development from realistic design to con- 
ventional design also omits the consideration of one exceedingly im- 
portant element, namely, the style of convention that prevails in the 
types of art of different areas. If geometrical designs developed 
from realistic motives the world over, it still would remain to be 

proved why a certain style of conventionalism belongs to one art and 
another style to another art; and in order to explain in a satisfactory 
way the different styles of art, we should have to accept these as given 
ut a very early stage during the process of conventionalization of 
realistic designs. 

The attempt to explain the processes of conventionalization by the 
theory of the influence of technical motives does not seem to offer an 
entirely adequate solution of this problem. It is true that certain 
very simple designs seem to be due almost entirely to the influence of 
technic upon simple decorative tendencies. -This influence, however, 
does not reach so far as to determine in detail the character of design 
in the same kind of material or in the same technic. As an example 
of such differences may be mentioned, for instance, the designs in 

woven checkered mattings from West Africa, where peculiar realis- 
tic figures alternate with geometrical band designs; the designs of 
cedar-bark mattings of the Ojibwa and of those of the North Pacific 

coast, and of designs made in the same technic by the South Ameri- 
can Indians. In all these cases the technical conditions are practi- 
cally the same, but the styles differ vastly. It seems necessary, there- 
fore, to assume in the development of design the existence of tenden- 

cies which are due to causes different from the technic, and unrelated 

to the realistic motives which may be current or may have been 
current. 

I have no theory to offer in regard to the origin of these types of 
convention, which presumably was connected with a whole series 
of activities determining the perception and reproduction of forms; 
but it seems desirable to point out by a number of instances the fixity 
of these conventional forms and the deep influence that they have had 
even in apparently realistic forms. I have pointed out in the discus- 
sion of the designs of the blankets of the Chilkat Indians that a great 
many of the older forms can be reduced to two fundamental types, 
and that, no matter what animal may be represented in the art of the 
weaver, it is almost always reduced to one of these two forms. In 

2G. T. Emmons, The Chilkat Blanket, Memoirs, Amer. Mus. Nat. Hist., III, 

p. 3855. 
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the same place I have shown that the treatment of the animal figure 

on carved boxes of the Tlingit has other fixed conventional forms, 
rich, although closely related to the blanket design, are quite per- 
anent and applied only in the manufacture of boxes.“ 
In a quite different region, among the Tungus tribes of the Amur 

River, Dr. Berthold Laufer has shown that one of the essential types 
determining the whole arrangement of decorative designs, which con- 
sist of realistic figures as well as of curved lines, is based on the type 
of “ cocks combatant.” ” 

It is also important to note that figures conforming to such funda- 

mental types may be interpreted in a great variety of ways by the 

people who use them. I have pointed out such a similarity of type 
and fundamental difference of interpretation in explanations given 

by the Huichol Indians. Here we find practically the same figure 
once interpreted as the fresh-water crab, and then as oak leaves and 
stems. Other more extended series of such ambiguous interpreta- 
tions may be found in the art of the Plains Indians as well as in those 
of other parts of the world.¢ 

I have suggested before that in many cases these forms seem to com- 
pel us to assume that the interpretations of many simple forms are 
entirely secondary; that often the forms have been borrowed; and 
that later on, according to their use in the life of the people, they have 
been given a fitting interpretation.° 

I think evidence can be brought forward also to show that the ten- 
dency to play, and the play of the imagination with existing forms, 
have deeply influenced the decorative art of primitive tribes as we 
find it at the present time. 

The first of these traits appears with particular clearness in the 
tendency to use rhythmic repetitions of varying forms. Bead neck- 
laces are one of the most striking examples of the pleasure that man 

receives through the use of rhythmic repetition of colors and forms. 
It is very important to notice that among primitive tribes the rhythmic 
and symmetrical order of such arrangements are often exceedingly com- 
plex,—so complex, in fact, that they can be recognized by us only by a 
close study of the arrangement. A case of this kind occurs in the 
fringe on a pair of leggings collected among the Thompson Indians, 
which I have described.’ In this specimen we have a fringe which 

«G. T. Emmons, The Chilkat Blanket, Memoirs, Amer. Mus. Nat. Hist., III, 

pp. 357 et seq. 

+ Publications of the Jesup North Pacific Expedition, 1V, pp. 22 et seq. 

€ Carl Lumholtz, Decorative Art of the Huichol Indians, Memoirs, Amer. Mus. 

Nat. Hist., III, p. 287 and figs. 451 and 465. 

@A. L. Kroeber, The Arapaho, and Clark Wissler, Decorative Art of the 

Sioux Indians, Bull. Amer. Mus. Nat. Hist., XVIII. 

€Franz Boas, The Decorative Art of the North American Indians, Popular 

Science Monthly, LXIII. 

f Publications of the Jesup North Pacific Expedition, I, p. 384, fig. 313. 
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hangs down in a very disorderly fashion, so that the constituent ele- 
ments can not be seen distinctly. Nevertheless a most painstaking 
arrangement of the component elements is adhered to, the rhythmic 
unit consisting of five elements,—one string having one glass bead and 
two bone beads in alternating order, one undecorated string, one hav- 

ing alternating glass and bone beads, one undecorated, and one hav- 
ing one glass bead and two bone beads in alternating order. I have 
found still more complex rhythmic repetitions and symmetrical ar- 
‘angements on the embroidered borders of coats of the Koryak. 
These contained sometimes ten and more elements in one group.* 
Still another case of similar kind, from Peru, has been described by 
Mr. Mead.® Here a rhythmic repetition of six units seems to be very 
common. 

I consider it particularly important to observe that in the first of 
these specimens the rhythmic repetition can not be seen when the 
leggings are in use, because this suggests strongly that the reason 
for the application of the rhythmic repetition is not the esthetic 
pleasure in the effect which it produces, but the pleasure felt by the 
maker. If this is true, then we do not need to assume that in the 

other cases a much more highly developed appreciation of complex 
rhythm is found among primitive people than the one we possess. 
Corroborative evidence in regard to this point is offered by the 
basketry of the Thompson and Lillooet Indians. I have noticed that 
here, where in a fine imbricated technique color bands are produced, 
the basket weavers tend to use with great regularity certain group- 
ings of the number of stitches belonging to each color, although, 
owing to the irregularity of the size of the stitches, these modifica- 

tions can hardly be observed.¢ If these facts have a wider applica- 
tion, it would seem that on the whole the pleasure given by much 
of the decorative work of primitive people must not be looked for 
in the beauty of the finished product, but rather in the enjoyment 
which the maker feels at his own cleverness in playing with the 
technical elements that he is using. In other words, one of the most 
inportant sources in the development of primitive decorative art is 
analogous to the pleasure that is given by the achievements of the 
virtuoso. 

Examples may also be given illustrating the effect of the play of 
imagination upon the development of design. One of the best ex- 
amples of this kind is offered by the decorated bag of the Thompson 
Indians illustrated by Professor Farrand.* The analogy of this 
soft rectangular bag, which is decorated with rows of large dia- 

“ Publications of the Jesup North Pacific Expedition, VI, pp. 689 et seq. 

®’ Boas Anniversary Volume, pp. 193 et seq. 

° Publications of the Jesup North Pacific Expedition, II, p. 206. 

@ Idem, I, pl. xxx111, fig. 1. 
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monds, to other similar bags shows quite clearly that, the rows of 
diamonds have the same origin as the rows of diamonds which are 

painted on pirfleches of the Plains Indians. In this case the dia- 
monds suggested the idea of ponds; and, in order to emphasize this 
idea, which came to the mind of the woman who used the bag, she 
added a number of birds flying toward these ponds. Other ex- 
amples of this kind have been mentioned by Doctor Koch in his 
observations on the drawings of South American Indians. The 
development of the triangles in the designs of the Plains Indians 
to tent designs or cloud designs brings out similar points. 

Thus it would seem that the development of decorative designs 
can not be simply interpreted by the assumption of a general 
tendency toward conventionalism or by the theory of an evolution 
of technical motives into realistic motives by a process of reading 
in, but that a considerable number of other psychic processes must 
be taken into consideration if we desire to obtain a clear insight 
into the history of art. 

BHXPLANATION OF PLATES 

PLATE X XII.—NEEDLECASES. 

Fig. 1. Ancient specimen from the mouth of the Yukon River, Alaska. Cat. 

No. 38758, U.S.N.M. 

2. From Razboinski, a village on the Lower Yukon River, Alaska. E. W. 

Nelson, collector. Cat. No. 48802, U.S.N.M. 

3. From Cape Darby, Norton Sound, Alaska. E. W. Nelson, collector. 

Cat. No. 44172, U.S.N.M. 

4, From Kwikpak, Lower Yukon River, Alaska. E. W. Nelson, col- 

lector. ‘Cat. No. 38096, U.S.N.M. 

5. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24490, U.S.N.M. 

6. From Paimut, Kuskokwim River, Alaska. E. W. Nelson, collector. 

Cat. No. 38362, U.S.N.M. 

7. Upper part of a needlecase. From Mission, Lower Yukon River, Alaska. 

_E. W. Nelson, collector. Original number, 4249, U.S.N.M. 

8. From Razboinski, Lower Yukon River, Alaska. E. W. Nelson, col- 

lector. Cat. No. 48801, U.S.N.M. : 

9. From St. Michael, Norton Sound, Alaska. E. W. Nelson, collector. 

Cat. No. 33700, U.S.N.M. 

10. From Pikmiktalik, a village south of St. Michael, Alaska. KE. W. Nel- 

son, collector. Cat. No. 33695, U.S.N.M. 

PLATE X XIII.—NEEDLECASES. 

Fic. 1. From Razboinski, Lower Yukon River, Alaska. E, W. Nelson, col- 

lector. Cat. No. 48806, U.S.N.M. 

2. From Razboinski, Lower Yukon River, Alaska. E. W. Nelson, col- 

lector. Cat. No. 48812, U.S.N.M. 

8. From St. Michael, Norton Sound, Alaska. E. W. Nelson, collector. Cat. 

No. 83694, U.S.N.M. 
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From States Island, west of Cine Nowe Rinetan EK. W. Nelson, col- 

lector. Cat. No. 44744, U.S.N.M. 

From Razboinski, Lower Yukon River, Alaska. E. W. Nelson, collector. 

Cat. No. 48811, U.S.N.M. 

From St. Michael, NovtbE Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24495, U.S.N.M. 

From St. Michael, Norton Sound, Alaska. Tvacien M. Turner, collector. 

Cat. No. 24470, U.S.N.M. 

From Kaviag, near Port Clarence, Alaska. KE. W. Nelson, collector. 

Cat. No. 33703, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24476, U.S.N.M. 

From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24477, U.S.N.M. 

From Cape Nome, Norton Sound, Alaska. KE. W. Nelson, collector. 

Cat. No. 176290, U.S.N.M. 

From Pikmiktalik, south of St. Michael, Alaska. KE. W. Nelson, col- 

lector. Cat. No. 33702, U.S.N.M. 

PLATE NXIV.—NEEDLECASES. 

From Kwikpak, Lower Yukon River, Alaska. E. W. Nelson, collector. 

Original number, 3972, U.S.N.M. 

From Cape Darby, Norton Sound, Alaska. KE. W. Nelson, collector. 

Cat. No. 44171, U.S.N.M. 

. Western Alaska. J. Henry Turner, collector. Cat. No. 153830, U.S.N.M. 

From Kotzebue Sound, Alaska. E. W. Nelson, collector. Cat. No. 

48569, U.S.N.M. 

From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat: No. 129293, U.S.N.M. 

From Kaviag, near Port Clarence, Alaska. E. W. Nelson, collector. 

Cat. No. 8386938, U.S.N.M. 

From Kaviag, near Port Clarence, Alaska. E. W. Nelson, collector. 

Cat. No. 33697, U.S.N.M. 

From Kaviag, near Port Clarence, Alaska. IX. W. Nelson, collector. 

Cat. No. 33699, U.S.N.M. 

From Cape Nome, Norton Sound, Alaska. E. W. Nelson, collector. 

Cat. No. 4538388, U.S.N.M. 

From Cape Nome, Norton Sound, Alaska. KE. W. Nelson, collector. 

Cat. No. 176289, U.S.N.M. 

PLATE XX V.—NEEDLECASES, 

From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 176289, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 129239, U.S.N.M. 

3. From Shaktolik, eastern part of Norton Sound, Alaska. KE. W. Nelson, 

collector. Cat. No. 39094, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Tucien M. Turner, collector. 

Cat. No. 24466, U.S.N.M, 

. From mouth of Yukon River, Alaska. E. W. Nelson collector. Cat. 

No. 38758, U.S.N.M. 

From St. Michael, Norton Sound, Alaska. Lucien M, Turner, collector. 

Cat, No, 24483, U.S.N.M, 
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Fie. 7. From Unalaklik, eastern shore of Norton Sound. Alaska. EK. W. Nel- 

son, collector. Cat. No. 33696, U.S.N.M. 

8. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24494, U.S.N.M. 

9. From Sledge Island, west of Cape Nome, Alaska. E. W. Nelson, col- 

lector. Cat. No. 44732, U.S.N.M. 

10. From St. Michae!, Norton Sound, Alaska. TLucien M. Turner, collector. 

Cat. No. 24484, U.S.N.M. 

11. From Ooglamie, Point Barrow, Alaska. P. H. Ray, collector. Cat. No. 

56575, U.S.N.M. 

PLATE XXVI.—NEEDLECASES. 

Fig. 1. Peabody Museum, Cambridge, Mass. Cat. No. 63563. 
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. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24487, U.S.N.M. 

. From Lower Yukon, Alaska. KE. W. Nelson, collector. Cat. No. 338698, 

U.S.N.M. 

. From Cape Nome, Norton Sound, Alaska. E. W. Nelson, collector. 

Cat. No. 176230, U.S.N.M. 

. From Paimute, Kuskokwim River, Alaska. EH. W. Nelson, collector. Cat. 

No. 87150, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24473, U.S.N.M. 

. From Razboinski, on the Lower Yukon River, Alaska. E. W. Nelson, 

collector. Cat. No. 48800, U.S.N.M. 

. From Norton Pou Alaska. Lucien M. Turner, collector. Cat. No. 

24469, U.S.N.M. 

PLATE XXVII.—NEEDLECASES. 

. From the Lower Yukon River, Alaska. FE. W. Nelson, collector. Cat. 

No. 38363, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 24488, U.S.N.M. 

. Krom St. Michael, Norton Sound, Alaska. E. W. Nelson, collector. 

Cat. No. 48792, U.S.N.M. 

. Krom Lower Yukon River, Alaska. E. W. Nelson, collector. Cat. No. 

38448, U.S.N.M. 

. From Razboinski, on the Lower Yukon River, Alaska. E. W. Nelson, 

collector. Cat. No. 48817, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. WLucien M. Turner, collector. 

Cat. No. 24465, U.S.N.M. 

PLATE XXVIII.—NEEDLECASES. 

From Sledge Island, west of Cape Nome, Alaska. E. W. Nelson, col- 

lector. Cat. No. 44731, U.S.N.M. 

. From Nubviakchukaluk, Alaska. E. W. Nelson, collector. Cat. No. 

43942, U.S.N.M. 

. From western Alaska. J. Henry Turner, collector. Cat. No. 155832, 

U.S.N.M. 

. From western Alaska. J. Henry Turner, collector. Cat. No. 153831, 

U.S.N.M. 

. From Norton Sound, Alaska. HE. W. Nelson, collector. Cat. No. 33615, 

U.S.N.M. 
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6. From Hotham Inlet, east of Kotzebue Sound, Alaska. E. W. Nelson, 
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collector. Cat. No. 64164, U.S.N.M. 

. From Norton Sound, Alaska. Lucien M. Turner, collector. Cat. No. 

24468, U.S.N.M. 

. From Sledge Island, west of Cape Nome, Alaska. E. W. Nelson, collector. 

Cat. No. 45168, U.S.N.M. 

PLATE XXIX.—NEEDLECASES. 

From the Lower Yukon, Alaska. KE. W. Nelson, collector. Cat. No. 

38364, U.S.N.M. . 
. From Alaska. KE. W. Nelson, collector. Cat. No. 48945, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. 129219, U.S.N.M. 

. From Alaska. Lucien M. Turner, collector. Cat. No. 24498, U.S.N.M. 

. From Razboinski, on Lower Yukon River, Alaska. KE, W. Nelson, col- 

lector. Cat. No. 48815, U.S.N.M. 
+ 

3. From Koyuk River, Norton Sound, Alaska. E. W. Nelson, collector, 

Cat. No. 44069, U.S.N.M. 

and 8. From Alaska. Lucien M. Turner, collector. Cat. No. 24467, 

U.S.N.M. 

PLATE XX X.—NEEDLECASES, 

From Sledge Island, west of Cape Nome, Alaska. E. W. Nelson, col- 

lector. Cat. No. 55167, U.S.N.M. 

and 3. From St. Michael, Alaska. Lucien M. Turner, collector. Cat. No. 

129229, U.S.N.M. 

. From Togiak River, north of Bristol Bay, Alaska. I, Applegate, col- 

lector. Cat. No. 127448, U.S.N.M. 

. From Nunivak Island, eastern shore of Bering Sea, Alaska. KE. W. 

Nelson, collector. Cat. No. 43699, U.S.N.M. 

. From St. Michael, Norton Sound, Alaska. Lucien M. Turner, collector. 

Cat. No. U.S.N.M. unknown, 
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DESCRIPTIONS OF NEW CRETACEOUS AND TERTIARY 
FOSSILS FROM THE SANTA CRUZ MOUNTAINS, CALI- 
FORNIA. 

By Rateu ArNorp, 

Paleontologist, U. S. Geological Survey. 

INTRODUCTION. 

During the past seventeen years the professors and students in the 
geologic department of Leland Stanford Junior University have 
brought together from the Santa Cruz Mountains and adjacent 

regions a large lot of paleontological material which is now the prop- 
erty of the university. In addition to this the writer has made ex- 
tensive collections in the same region for the United States Geolog- 
ical Survey. All of this material is now being worked over by the 
writer for a monograph on the paleontology of the Santa Cruz quad- 
rangle, within the boundaries of which the greater part of the Santa 
Cruz Range lies. The Santa Cruz folio, embracing maps, geologic 
sections, a plate of the characteristic or common fossils of the region, 
and text devoted to a description of the geology of the quadrangle, is 
now ready for the press. Many of the species of fossils figured on 
the folio plate are new, and in order to avoid the confusion in nomen- 
clature which might arise should this folio (which is written jointly 
by J. C. Branner, J. F. Newsom, and Ralph Arnold) be published 
before the appearance of the monograph describing the fossils, it has 
been deemed expedient to prepare the present preliminary paper 
describing those of the new species which are figured in the folio. 
A list of some of the previously described species associated with the 
new forms will be included in this report, together with a brief de- 

scription of the various formations from which the fossils have been 

obtained, to make clearer the relations of the faunas involved. A few 

of the old species will also be figured for the same reason. 

The writer wishes to acknowledge his indebtedness to Dr. William 

H. Dall, Dr. T. W. Stanton, Dr. James Perrin Smith, Dr. John C. 

Merriam, and Dr. Hubert Lyman Clark for assistance in determining 

the genera and zoologic relations of some of the new forms, and to 
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Dr. John C. Branner, Dr. J. F. Newsom, and the many students who 
have assisted in accumulating the collection, for the privilege of 
working over the material, 

GEOLOGIC FORMATIONS. 

General statement—There are thirteen distinct formations in- 
volved in the geology of the Santa Cruz quadrangle. Of these the 
oldest is the basement complex of granitic rocks, schists, and lme- 

stone. Above these are the Franciscan, probably of upper Jurassic 
age; Knoxville, lower Cretaceous; Chico, upper Cretaceous; undiffer- 
entiated Eocene, probably representing the lower part of this epoch; 
probable lower Oligocene sandstone and San Lorenzo formation, 
Oligocene; Vaqueros, lower Miocene; Monterey, middle Miocene; 
Santa Margarita, upper Miocene; Purisima, upper Miocene to middle 
Pliocene; Merced, marine upper Pliocene and Pleistocene; fresh 
yvater upper Pliocene and Pleistocene, and Quaternary. 

CRETACEOUS. 

Knoxville formation, lower Cretaceous——The beds of Knoxville 
age in the Santa Cruz Mountains are made up of conglomerate, sand- 

stone, and shale. They cover only small areas in the Santa Cruz 

quadrangle and are confined entirely to the northeastern or Santa 

Clara Valley side of the mountain range. The fauna is small but 
very characteristic, and contains species that are usually found at 

the fossiliferous localities of the Knoxville in other parts of the 
State. The fauna of this formation as represented in the Santa Cruz 
quadrangle is as follows: 

List of Knoxville, lower Cretaceous, fossils from the Santa Cruz quadrangle. 

PELECYPODA, 

Aucella crassicollis Keyserling. Aucella piochii Gabb. 

GASTEROPODA. 

Amberlya dilleri Stanton. 

CEPITALOPODA, 

?Hoplites, species. 

Chico formation, upper Cretaccous.—The only fossiliferous Chico 
rocks exposed in the quadrangle extend along the coast from near 
the mouth of Pescadero Creek southward to Afio Nuevo Bay, a dis- 
tance of 12 miles. This area varies in width from one-half to 24 
miles, and is at places covered partially by a thin layer of Quaternary 
gravels and sands. The Chico strata along the coast are made up for 
the most part of hard siliceous shales, sandstones, and massive, coarse 

conglomerate. The total thickness exposed is believed to be about 
9,400 feet. The strata dip at high angles, and have been sharply 
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folded and faulted in places, thereby making the thickness appear 
greater than it is. Areas of supposed Chico are found in the low 

hills west of Redwood and west of Stanford University, but no im- 
portant faunas have been obtained from these exposures. The Chico 
beds in the vicinity of Pigeon Point have yielded the following 
species : 

List of Chico, upper Cretaceous, fossils from the Santa Cruz quadrangle. 

PELECYPODA, 

Anatina tryoniana Gabb. Ostrea brewerii (7) Gabb. 

Areca vancouverensis Meek. *Panopea concentrica Gabb. 

Cucullea bowersiana Cooper. Pholadomya subelongata Meek. 

Glycymeris veatchii (Gabb). Pinna calamitoides Shumard. 

Inoceramus subundatus Meek. Trigonia evansiana Meek. 

Mactra stantoni, new species. Trigonia leana Gabb. 

Nucula truncata Gabb. 

GASTROPODA. 

Cinulia obliqua Gabb. Perissolax brevirostris Gabb. 

Lunatia, new species, p. Turritella pescaderoensis, new species. 

Margaritella, new species, a. 

< CRUSTACEA. 

Archeopus antennatus Rathbun. 

TERTIARY. 

Undifferentiated Focene.—The diabase dike exposed north of the 
headwaters of Pescadero Creek has brought up some considerable 
inclusions of impure limestone which, from the fossils found in them, 
appear to be of Eocene age. Obviously the stratigraphic relations of 
this great limestone inclusion are unknown, but the fossils indicate 
its Eocene age and that it probably belongs in the lower part of the 
formation. The following fauna occurs in this limestone: 

List of lower Eocene fossils from the Santa Cruz quadrangle. 

ECHINOIDEA. 

Cidaris merriami, new species. 

BRACHIOPODA. 

Terebratalia, new species, 2. Terebratulina tejonensis Stanton. 

Terebratalia, new species, p. 

PELECYPODA. 

‘Pecten proavus Arnold. Semele gayi, new species. 

GASTEROPODA. 

Chlorostoma, new species, ¢. Patella, new species, b. 

Cylindrites brevis (7) Gabb. Patella mateoensis, new species. 

Fissurella perrini, new species. Thylacodes, new species, ww. 

Hipponysx carpenteri, new species. Tritonium newsomi, new species. 

Odostomia, new species, 0. 
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OLIGOCENE. 

Probable lower Oligocene sandstone.—This formation is composed 
of medium to coarse-grained massive brown and buff sandstone, and 
outcrops in a triangular area, the eastern portion of which is at the 
San Lorenzo River 4 miles north of the town of Boulder Creek. It 
attains a maximum thickness of at least 2,100 feet, and as the base of 

this section was not exposed it is probably some thicker, The forma- 
tion conformably underlies the San Lorenzo shale, but its base is un- 
known, unless it is represented by the upper member of the uncon- 
formity exposed immediately south of the mouth of Pescadero Creek. 
No fossils have been found in the main area of the formation, but 
the outerop near the mouth of Pescadero Creek has yielded several 
forms, among which are Pecten, closely allied to P. sanctecruzensis 
Arnold, a fragment of a huge Venericardia, a large Turritella, and 
an echinoderm suggesting Clypeaster. 

San Lorenzo formation.—The San Lorenzo formation, within the 
limits of the Santa Cruz quadrangle, is characteristically of shale 
and fine sand. It outcrops in the region north of Ben Lomond 
Mountain and between the latter and Castle Rock Ridge, its areal dis- 
tribution being controlled by the northwest-southeast folds which are 
the prominent structural features of this portion of the quadrangle. 
The formation attains a maximum thickness of about 2,500 feet on 
Kings Creek. The most abundantly fossiliferous localities are on 
the San Lorenzo River, Kings Creek, and Two Bar Creek, and also 
along the south side of the Big Basin. The following fauna has 
been obtained from the San Lorenzo in various parts of the Santa 
Cruz quadrangle: 

List of San Lorenzo, Oligocene, fossils from the Santa Cruz quadrangle. 

ECHINOIDEA. 

Cidaris branneri, new species. 

PELECYPODA. 

Cardium cooperi Gabb, var. lorenza-  Nucula dalli, new species. 

num, new variety. Pecten peckhamé Gabb. 

Cardium, species, a. Pecten sanctecruzensis Arnold, 

Leda, new species, s. Phacoides, species, a. 

Lithophaga, species, a. Solen, species, a. 

Maltletia chehdalisensis, new species. Tellina albaria Conrad. 
Modiolus ynezianus Arnold. Tellina lorenzoensis, new species, 
Mutlinia, (7) species, a. Tellina, new species, a. - 
Neara, new species, a. Yoldia impressa Conrad, 

GASTEROPODA, 

Acton, species, A. Pentalium substriatum Conrad. 
Architectonica lorenzoensis, new spe- Fusus corpulentus Conrad. 

cies, Fusus geniculus Conrad. 
Dentalium, new species, 1. Fusus hecoxi, new species. 

ee 
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Fusus sanctecrucis, new species. Pleurotoma newsomi, new species. 

Galerus excentricus (7) Gabb. Pleurotoma perissolaroides, new spe- 

Haminea petrosa Conrad. cies. 

Lunatia, new species, /. Pleurotoma sanctecrucis, new species. 

Natica oregonensis Conrad. Seala, species, A. 

Lirofusus ashleyi, new species. Sigaretus scopulosus Conrad. 

Pleurotoma, new species, a. Strepsidura californica, new species. 

Pleurotoma, new species, b. Turcicula sanctacruzand, new species. 

CEPH ALOPODA. 

Aturia zicezac Sowerby. 

Transitional Oligocene-Miocene.—The fine massive sandstones on 
Twobar Creek lying above the typical San Lorenzo (Oligocene) 
shales, but below the Vaqueros (lower Miocene) sandstone and con- 

glomerate, contain a fauna allied to those of both the beds below and 
the beds above. The fauna, however, appears to be more closely re- 
lated to that of the San Lorenzo. Among the species common to the 
latter and to the transitional beds are: Cardium cooperi Gabb, var. 
forenzanum, new variety; Marcia oregonensis Conrad; Tellina loren- 
zonesis, new species; Pecten sanctecruzensis Arnold; Solen, species; 
Yoldia impressa Conrad; Sigaretus scopulosus Conrad, etc. Those 
common to the transitional beds and the Vaqueros (lower Miocene) 
are: Marcia oregonensis Conrad; Chione (cf.) mathewsonii Gabb; 
Pecten brannert Arnold; Thracia trapezoides Conrad; Tritonium, 

species, ete. 
MIOCENE. 

Vaqueros sandstone.—The Vaqueros sandstone of lower Miocene 

age is one of the most important formations of the quadrangle. Its 
areal distribution is controlled largely by the northwest-southeast 
structural lines usual in the quadrangle, and the areas covered by it 
therefore consist for the most part of northwest-southeast bands. 

The sandstone varies in texture from fine-grained beds to con- 
glomerate, but are usually medium-grained and generally brown or 
buff in color, and vary from soft to extremely hard. The Vaqueros 

lies conformably above the San Lorenzo formation, and there is often 
a gradual change from one formation to the other, with no clear line 
of demarcation between them. But while the San Lorenzo formation 

is made up chiefly of shales and fine-grained, impure sandstones, 

the Vaqueros formation is composed principally of medium and 

coarse-grained sandstones, showing that the conditions of deposition 
were different during the two periods. 

The relation of the Vaqueros sandstone to the overlying beds is not 
so clear as are its relations to the underlying strata. There is an un- 
conformity west of a part of the Big Basin area between the diatoma- 
ceous shale (supposed to be Monterey) and the underlying San 
Lorenzo formation; the latter formation lies conformably below the 
Vaqueros sandstone. Elsewhere in the quadrangle there is com- 
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monly a marked difference in the dips of the Monterey strata and 
those of the Vaqueros sandstone, and an unconformity is therefore 
believed to exist generally between the two formations. 

Few localities in the Vaqueros sandstone are fossiliferous, but such 
as are yield an abundant fauna of unmistakable lower Miocene age. 
As would be expected in a formation composed largely of conglom- 
erates and coarse sandstones, the Vaqueros contains a shallow water 

or littoral fauna. 
The following species have been found in the Vaqueros formation 

within the Santa Cruz quadrangle: 

BRACHIPODA. 

Terebratalia (aff.) occidentalis Dall. 

PELECYPODA, 

Arca microdonta Conrad. Pecten andersoni Arnold. 

Callista, species, v. Pecten branneri Arnold. 

Cardium vaquerosensis, new species. Pecten estrellanus Conrad 

Chione temblorensis Anderson. Pecten magnolia Conrad. 

Dosinia conradi Gabb. Phacoides richthofeni Gabb. 

Dosinia mathewsonii Gabb. Phacoides acutilineatus Conrad. 

Dosinia cf. montana Conrad. Pinna alamedensis Yates. 

Dosinia ponderosa Gray. Psammobia edentula Gabb. 

Glycymeris branneri, new species. Nolen, species, v. 

Leda cahillensis, new species. Tivela ineziana Conrad. 

Ostrea titan Conrad, new variety, v. Yoldia submontereyensis, new species. 

Panopea generosa Gould. 
° 

GASTEROPODA, 

Act@on, species, Vv. Macron, species, v. 

Agasoma kernianun Cooper. Neverita callosa Conrad. 

Agasoma santacruzand, new species. Olivella, species, v. 

Conus oweniana Anderson. Phos, new species, v. 

<Crepidula princeps Conrad. Sigaretus scopulosus Conrad. 

Cuma biplicata Gabb. Turritella ineziana Conrad. 

Galerus inornatus (7?) Gabb. Turritella ocoyana Conrad. 

PISCES. 

Galeocerdo productus Agassiz. Lamna clavata Agassiz. 

Monterey shale-——As with the previously described Tertiary forma- 
tions, the areal distribution of the Monterey is controlled largely by 
the northwest-southeast structural lines of the region. 

The largest area of Monterey shale on the quadrangle is that flank- 
ing the west side of the Santa Cruz Range and extending from the 
city of Santa Cruz northwestward for 30 miles to a point slightly 
north of Pescadero Creek. At the base of the shale through most of 
this region is a body of sandstone, varying in thickness from 50 to 
200 or 300 feet. The maximum thickness of the Monterey for the 
quadrangle is about 2,500 feet, 
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The formation consists ‘chiefly of cintnmmceone ‘shi le, ' Ww ith here and 
there intercalated sandstones. The diatomaceous material occurs in 
various grades of purity, from the very light shales composed almost 
entirely of diatom skeletons to those containing such large propor- 
tions of clay and fine sands as to almost or quite lose their diatoma- 
ceous character. In the region northwest of Santa Cruz and in 
many other places in.the Coast ranges the Monterey shale is ordi- 
narily spoken of as “chalk rock.” The shale usually weathers to 
white or buff color, but unweathered surfaces often present a dark 
gray, drab, or chocolate color. 

The paucity of marine invertebrate fossils in the formation is one 
of its characteristics, although the rather widespread distribution of 
two of its species, Pecten peckhami Gabb and Arca obispoana Conrad, 
is important. 

The following species have been found in the Monterey at various 
points throughout the quadrangle: 

List of Monterey, middle Miocene, fossils in the Santa Cruz quadrangle. 

ECHINOIDFA. 

Cidaris, species, a. 

PELECYPODA,. 

Arca obispoana Conrad. Pecten peckhami Gabb. 

Chione mathewsonii Gabb. Semele, species, a. 

Corbula, species, a. Siliqua, species, a. 

Diplodonta (aff.) serricata Reeve. Tellina congesta Conrad. 

Mactra montereyana, new species. Venericardia montereyana, new spe- 

Marcia oregonensis Conrad. cies. 

Pecten andersoni Arnold. Yoldia impressa Conrad. 

GASTEROPODA, 

Tluminea petrosa Conrad. 

Santa Margarita formation.—The region of Scott Valley north of 
Santa Cruz is occupied by a formation showing some very distinctive 
characteristics. The base of this formation, which in places rests 
unconformably on the Monterey, consists of about 200 feet of coarse, 
white, incoherent sand with bedded conglomerates near the bottom. 
Above the white sand is a thickness of about 100 feet of fine, thin- 
bedded, rather hard shale, which in the Scott Valley region les nearly 
horizontal. 

Few fossils have been found in either the sandstone or shale of 
this formation, but the lithologic similarity of the beds to those of 
the Santa Margarita formation of the Salinas Valley, together with 
the identity of those species of fossils which have been obtained from 
the Santa Margarita in the Santa Cruz region, has led to the corre- 
Jation of the latter with the typical Santa Margarita farther south. 
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The following species have been found in the Sante Margarita for- 
mation within the quadrangle: 

List of Santa Margarita, upper Miocene, fossils from the Santa Cruz quadrangle. 

ECHINOIDEA. 

Astrodapsis antiselli Conrad. 

OPHIUROIDEA, 

Amphiura sanctecrucis Arnold. 

PELECYPODA. 

Pecten crassicardo Conrad. 

TRANSITIONAL MIOCENE-PLIOCENE. 

Purisi arge portion of the Santa Cruz quad- 
rangle is occupied by an apparently continuous series of sediments 
composed of heavy conglomerates, sandstones, breccias, impure soft 
mud shales, and white diatomaceous shale like the Monterey shale. 
The formation as here defined attains a maximum thickness of be- 

between 5,000 and 8,000 feet, and includes a thick mass of sediments 
representing upper Miocene and much of Phocene time. They appear 
to be conformable, and no area was found where they could be con- 
veniently subdivided. 

The Purisima beds he unconformably upon the Vaqueros sand- 
stone and are usually unconformable above the Monterey shale; up- 
ward they grade into beds having a fauna similar to that of the 
Merced formation. The upper limit of the Purisima may be defined 
as the base of the Merced, as exposed in the type section of Merced 
on Seven-mile Beach south of San Francisco and north of the Santa 
Cruz quadrangle. 

Overlying the Miocene basalt in the region south and southwest of 
Stanford University are some fossiliferous beds which have been 
mapped with the Purisima but which are probably older than any 
of the Purisima in the type region. 

The fauna yielded by these beds, which are believed to be the 
equivalent of what Merriam has called the “Contra Costa County 
Miocene,” is as follows: 

List of fossils from the lower part of the Upper Miocene of the Santa Cruz 

quadrangle, 

PELECYPODA, 

cLrea (ef.) obispoana Conrad. Pecten andersoni Arnold. 

Area canalis Conrad. Periploma sanctacrucis, new species. 

Chione (ef.) temblorensis Anderson. Saridomus (cf.) gibbosus Gabb. 

Chione mathewsonii Gabb. Solen sicarius Gould. 
Dosinia matherwsonii Gabb. Npisula (cf.) californica Conrad. 

Dosinia ponderosa Gray. Tapes (cf.) staleyi Gabb. 

Leda taphira Dall. Yoldia supramontereyensis, new spe- 

Panopea generosa Gould. cies. 

Phacoides acutilineatus Conrad. 
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GASTEROPODA, 

Agasoma kernianum Cooper. Megatabennus (cf.) bimaculatus Dall. 

Fissuridea, species, a. Natica (cf.) ocoyana Conrad. 

Pusus stanfordensis, new species. Trochita costellata Conrad, 

Galerus inornatus Gabb. 

A second fossiliferous horizon, believed to be somewhat younger 
than the last, is represented by the fauna found in Pescadero Creek 
near the mouth of Jones Gulch and on the Halliday ranch near 
Portola. The fauna from the middle part of the formation is as 
follows: 

List of fossils from the lower portion of the Purisima formation. 

PELECYPODA, 

Arca canalis Conrad. Pecten healeyi Arnold. 

Area trilineata Conrad. Pecten owenti Arnold. 

Cardium meekianum Gabb. Pecten purisimaensis Arnold, 

Chione (aff.) gnidia Broderip and  Pecten wattsi Arnold. 

Sowerby. Phacoides acutilineatus Conrad. 

Clidiophora punctata Conrad. Phacoides nuttalli Conrad, var. ante- 

Cryptoma ovalis Conrad. cedens Arnold. 

Dosinia ponderosa Gray. Solen sicarius Gould. 

Macoma nasuta Conrad. Tapes staleyi Gabb. 

Mactra albaria Conrad. Tellina, new species, da. 

Nucula (Acila) castrensis Hinds. Venus pertenuis Gabb. 

Panopea generosa Gould. 

GASTEROPODA, 

Chlorostoma stantoni Dall, var. lahon-  Natica clausa Broderip and Sowerby. 

daensis, new variety. Neptunea (ajff.) humerosa Gabb. 

Chrysodomus imperialis Dall. Olivella intorta Carpenter. 

Chrysodomus (aff.) Viratus Martyn. Olivella pedroana Conrad. 

Chrysodomus stantoni, new species. Pleurotoma, species, da. 

Crepidula princeps Conrad, Solariella (aff.) peramabilis Carpenter. 

Fusus portolaensis, new species. Thais crispata Chemnitz. 

Lunatia lewisti Gould. Tornatina culcitella Gould. 

Nassa californiana Conrad. Tritonium, species, a. 

The upper part of the Purisima formation usually consists of fine 

soft sandstone with harder calcareous and often fossiliferous beds 
intercalated. These upper beds are typically exposed in the sea cliffs 
in the vicinity of Purisima and south to the mouth of Pescadero 
Creek, in the region immediately east of Point Ano Nuevo and in the 

region east of Santa Cruz. 
The following fossils occur in the upper portion of the Purisima 

formation : 

List of fossils from the upper portion of the Purisima formation, Santa Cruz 

quadrangle. 

ECHINOIDEA. 

Astrodapsis, new species, p. 
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PELECYPODA. 

Area canalis Conrad. 

Arca trilineata Conrad. 

Cardium meekianum Gabb. 

Cryptomya ovalis Conrad. 

Leda taphria Dall. 

Macoma nasuta Conrad. 

Mactra albaria Conrad. 

Modiolus directus Dall. 

Moerella salmonea Carpenter. 

Nucula (Acila) castrensis Hinds. 

Panomyd, species, @. . 

Panopea generosa, Gould. 

Pecten healeyi Arnold. 

Fecten hastatus Sowerby. 

Pecten purisimaensis Arnold. 

Pecten nutteri Arnold. 

Phacoides annulatus Reeve. 

Fhacoides nuttalli Conrad. 

Savidomus gibbosus Gabb. 

Schizotherus pajaroanus Conrad. 

Siliqua (cf.) lucida Conrad. 

Siliqua (cf.) patula Dixon. 

Spisula (cf.) sisquocensis Arnold. 

Tapes staleyi Gabb. 

Tapes tenerrima Carpenter. 

Tellina (aff.) congesta Conrad. 

Thracia trapezoides Conrad. 

Yoldia cooperi Gabb. 

Yoldia (aff.) scissurata Dall. 

Zirphea gabbi Tryon. 

GASTEROPODA, 

Admete gracilior Carpenter. 

Astyris vichthofeni Gabb. 

Bathytoma carpenteriand 

fernandoana Arnold. 

Littium asperum Gabb. 

Boreotrophon pacificus Dall, 

Cancellaria, species, a. 

Chrysodomus stantoni, new species. 

Chrysodomus tabulatus Baird. 

Crepidula princeps Conrad. 

Crepidula navicelloides Nuttall. 

Drillia (aff.) graciosana Arnold. 

Galerus inornatus Gabb. 

Gabb, var. 

Leptothyra paucicostata Dall. 

Lunatia lewisti Gould. 

Miopleiona oregonensis Dall. 

Nassa californiana Conrad. 

Nassa@ (aff.) perpinguis Hinds. 

Natica clausa Broderip and Sowerby. 

Neverita recluziana Petit. 

‘Olivella intorta Carpenter. 

Olivella pedroana Conrad. 

Priene pacifica Dall. 

Serpulorbis squamigerus Carpenter. 

Sigaretus debilis Gould. 

Voluta, new species, a. 

PLIOCENE. 

Merced formation—The Merced formation, so remarkably devel- 
oped at Sevenmile Beach, south of Lake Merced, only a few miles 
north of the Santa Cruz quadrangle, is barely represented on the 
latter. Certain limited fossiliferous outcrops, however, yield a fauna 
similar to that of the typical Merced and have therefore been corre- 
lated with it. The most important of these localities are just south of 
the mouth of Ano Nuevo Creek, near Felt Lake, and in the sea cliffs 
between Santa Cruz and Capitola. The following species of fossils 
have been found in the Merced outcrops above indicated : 

List of Merced (upper Pliocene) fossils from the Santa Cruz quadrangle. 

ECHINOIDBA. 

Seutella interlineata Simpson. 

PELECYPODA., 

Area canalis Conrad. 

Area trilineata Gabb. 

Cardium meekianum Gabb. 

Chione, species, A. 

Cryptomya californica Conrad. 

Macoma nasuta Conrad, 

Mactra albaria Conrad. 

Vodiolus direetus Dall. 

Nucula castrensis Hinds. 

Pecten latiauritus Conrad. 

Siliqua patula Dixon. 

Solen sicarius Gould. 

Tapes staleyi Gabb. 
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GASTEROPODA, 

Astyris richthofeni Gabb. Nassa mendica Gould. 

Chrysodomus stantoni, new species. Nassa@ perpinguis Hinds. 

~Crepidula princeps Conrad. Olivella biplicata Sowerby. 

Littorina, species. Olivella intorta Carpenter. 

Lunatia lewisii Gould. Olivella pedroana Conrad. 

Margarita pupilla Gould. Thais ostrina Gould. 

Nassa californiana Conrad. Thais trancosana, new species. 

Fresh-water Pliocene-Pleistocene.—During at least a portion of the 

time that: the gravels, sands, and finer sediments of the Merced were 

being deposited in the ocean, somewhat similar sediments were being 
laid down in great fresh-water lakes on the opposite side of the 
Coast Range. These fresh-water deposits are now exposed in a nar- 
row band which extends from the region of the Crystal Springs Lakes 

along the eastern side of a main ridge bordering the Santa Clara 
Valley on the west. Fresh-water fossils have been found within this 
formation at several points. Among these are the following: 

List of Fresh-water Pliocene-Pleistocene fossils from the Santa Cruz quadrangle. 

Anodonta wahlametensis Lea. Paludestrina, species, a. 

Amnicola, species, a. Paludestrina, species, b. 

Amnicola, species, 0. 

QUATERNARY. 

The Quaternary in the Santa Cruz quadrangle was a period of 
intermittent uphft and depression. The record of the changes that 
have taken place during it are found in the wave-cut and stream 
terraces and the marine and fresh-water gleposits which occur in 
different parts of the quadrangle. With the exception of some mam- 
mal bones found in the stream gravels on the Santa Clara side of the 

main range, the most important fossiliferous deposits are on the 
raised terraces along the coast. Two localities have yielded a con- 
siderable fauna, these being the raised terraces at Afio Nuevo Point 
and near the light-house at Santa Cruz. The following fossils have 
been found in the Pleistocene deposits above mentioned : 

List of Pleistocene fossils from the Santa Cruz Quadrangle. 

PELECYPODA, 

Macoma nasuta Conrad. Rupellaria lamellifera Conrad. 

Pecten (Hinnites) giganteus Gray. Saridomus gracilis Gould. 

Pholadidea penita Conrad. Zirphea gabbi Tryon. 

GASTEROPODA. 

Amphissa corrugata Reeve. Calliostoma costatum Martyn. 

Astyris gausapata Gould. Columbella, species, a. 

Bela fidicula Gould. Fusus luteopictus Dall. 

Bittium filosuwm Gould. Isapis, species, d. 

Bittium rugatum Conrad. Mangilia, species, d. 
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Wargarita parcipicta Carpenter. 

Margarita pupilla Gould. 

Nassa mendica Gould. 

Nassa perpinguis Wunds. 

Natica clausa Broderip and Sowerby. 

Ocinebra interfossa Carpenter. 

Ocinebra lurida Middendortf. 

Ocinebra lurida, var. aspera Baird. 

var. cancelling Phil- Ocinebra lurida, 

ippi. 

Ocinebra lurida, var. munda Carpen- 

ter. 

Ocinebra perita Hinds. 

Odostomia nuciformis Carpenter. 

Odostomia nuciformis, var. avellana 

Carpenter. 

Phasianella compta Gould. 

Spiroglyphus lituwella Morch. 

Thais canaliculatus Duclos, 

DESCRIPTIONS OF NEW SPECIES. 

The following are the new 

Cretaceous species. 

Pelecypoda. 

Mactra stantoni, new species. 

Gasteropoda. 

Turritella 

species. 

pescaderoensis,  lhew 

Eocene species. 

Echinoidea. 

Cidaris merriami, new species. 

Pelecypoda. 

Semele gayi, new species. 

Gasteropoda. 

Tritonium newsomi, new species. 

Hipponyx carpenteri, new species. 

Patella mateansis, new species. 

Fissurella perrini, new species. 

San Lorenzo (Oligocene) species. 

Echinoidea. 

Cidaris branneri, new species. 

Pelecypoda. 

Nucula (Acila) dalli, new species. 

Matlletia new 

cies. ° 

Cardium cooperit Gabb, var. loren- 

chehalisensis, spe- 

sénum, new variety. 

Telling lorenzoensis, Mew species. 

Gasteropoda. 

Pleurotoma newsomii, new species. 

Pleurotoma  perissolaxroides, new 

spegies. 

Pleurotoma sancl@crucis, new spe- 

cies, 

Strepsidura californica, new spe- 

cies, 

Fusus hecoxvi, new species. 

Fusus sanctacrucis, new species. 

Lirofusus ashleyi, new species. 

Turcicula santacrucand, new spe- 

cies, 

species described : 

Architectonica lorenzoensis, new 

species. 

Vaqueros (Lower Miocene) species. 

Pelecypoda. 

Leda cahillensis, new species. 

Yoldia submontercyensis, new spe- 

cies. 

Glycymeris branneri, new species. 

Cardium (Trachycardium) vaque- 

rosensis, new species. 

Gasteropoda. 

Agasoma santacruzand, new spe- 

cies. 

Monterey (Middle Miocene) species. 

Pelecypoda. 

Venericardia montereyana, new 

species. 

Mactra montereyana, new species. 

Upper Miocene species. 

Pelecypoda. 

Yoldia 

species. 

Periploma sanctecrucis, new spe- 

supranontercyensis, new 

cies, 

Gasteropoda. 

Fusus (Priscofusus?) stanforden- 

sis, hew species. 

Agasoma stanfordensis, new spe- 

cies. 

Purisima and Merced (Upper Miocene 

and Pliocene) species. 

Gasteropoda. 

Fusus (Buccinofusus) portolaen- 

sis, new species. 

Chryusodomus stantoni, new spe- 

cies. 

Thais trancosana, new species. 

Chlorostoma stantoni Dall, var. 

lahondaensis, new variety. 



no. 1617. NEW CRETACEOUS AND TER TIARY FOSSILS—ARNOLD. 857 

CRETACEOUS SPECIES. 

PREEGCYPODA. 

Genus MACTRA Linnzeus. 

MACTRA STANTONI, new species. 

Plater XX NG. fis.) 3: 

Description.—Shell averaging from 40 to 50 mm. in length, sub- 

trigonal in outline, altitude about five-sevenths of length, equivalve, 

equilateral, the beaks located midway the shell, moderately thin, 
moderately convex. Anterior margin only very slightly depressed 

in front of beaks; quite evenly but somewhat acutely rounded in 
front; base evenly rounded; posterior margin sloping straight back 

from umbones; posterior extremity not quite as attenuate as anterior; 

a faint suggestion of an angle or carina extends from the beak to the 
posterior extremity. Surface sculptured by numerous small but 

sharply defined quite regular concentric ridges, separated by inter- 

spaces somewhat narrower than the latter, also by fine incremental 

lines which appear more prominent where the concentric ridges are 
obsolete. Hinge only moderately strong, umbonal pit small; lateral 

teeth high and thin, extending above the adjacent margins of the 

shell. Interior unknown. 
Dimensions —Length (restored), 50 mm.; latitude, 84 mm.; 

diameter (1 valve), 12 mm.; umbonal angle about 120°. 

Notes.—This species is quite unlike any other found in the Cre- 
taceous of the west coast. Distorted specimens, however, resemble 

Tapes conradiana Gabb, owing to the peculiar appearance of the 
concentric ribs. Numerous specimens of J/. stantoni occur in the 
sandstone at locality No. 27, north of Pigeon Point, where most of 

the individuals are more or less distorted. The specimen figured 

is the best of those collected. 
Named in honor of Dr. Timothy W. Stanton, chief paleontologist, 

United States Geological Survey. 
Type.—Cat. No. 31001, U.S:N.M., 1 mile north of Pigeon Point, 

locality No. 27. 
Tovizon—Chico formation, upper Cretaceous. 

Locality—Santa Cruz quadrangle, San Mateo County, locality 

No. 27. (Arnold.) 
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GASTEROPOD 

Genus URED MieAS Wannanek 

TURRITELLA PESCADEROENSIS, new species. 

Plate XOX hora 

1895, Turritella hoffmani ASHLEY (not GABB), Neocene Santa Cruz Mts., 

Proc. Calif. Aead. Sci.,; Ser. 2, V, 1895, p. 299. 

Description.Shell elongate, conical, large, often attaining a diam- 
eter of over 25 mm.; apex acute. Whorls at least 10, flat to convex 
above, convex below, excavated at base; there are + prominent, sub- 

equal, strong, squarish, often more or less nodose revolving ribs sep- 
arated by concave-bottomed, channeled interspaces equal to or nar- 
rower than the ribs; the 2 lower ribs are usually slightly larger 
than the 2 upper; in addition to the 4 major ribs there are 2 sutural 

ribs, less prominent and more rounded than the others, one on each 
side of the suture and close to it, and sometimes an intercalated re- 

volving raised line in one or more of the interspaces; fine incremental 
lines are visible in some specimens; base spirally striate; aperture 
subquadrate. 

Dimensions —Lenegeth (restored), about 110 mm.; latitude, 25 mm.; 

apical angle, 14°. 
Notes.—A comparison of this robust species with some specimens of 

7’. chicoensis Gabb from Pentz, Butte County, near the type-locality 
of the latter, reveals the following differences: 7. pescadcroensis is 
larger, relatively broader (7. chicoensis has a deflection of 11° to 

12°), has a much less pronounced basal excavation, has much stronger 
and more nearly equal and closer spaced revolving ribs, which are 
usually more rugose, and has more prominent sutural riblets. Speei- 

mens, which are believed to be a variety of 7. chicoensis, from the 
Chico formation of the Santa Ana Mountains, Orange County, more 
closely resemble 7’. pescaderoensis than the typical form, being almost 

equal to the former in size and relative width, but showing the seulp- 
ture characteristics of the typical 7. chicoensis. Named for the town 
of Pescadero, near which is the type-locality. 

Type—Imperfect specimen showing 3 large whorls, L. S. J. U., No. 
999. (Locality No. 27 A.) 

Horizon.—Chico formation, upper Cretaceous. 
Localities.—Santa Cruz quadrangle, San Mateo County, locality 

No. 27 A, about 21 miles north of Bolsa Point, in transition sandstone 

and conglomerate layers between the thin-bedded sandstones below 
and the heavy-bedded coarse conglomerate above. (G. H. Ashley, 
J. M. Hyde, J. F. Newsom, R. Arnold.) 

Pe 
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HOCENE SPECIES. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS MERRIAMI, new species. 

Plate XXXII, fig. 8. 

Description.—Spines subcircular in cross-section, as much as 4 mm. 
in diameter and probably over 40 mm. in length, tapering very 
shghtly; surface sculptured by 13 or 14 prominent, narrow, nodose, 
ridge-like, longitudinal ribs separated by narrow, deeply incised 
grooves; the nodes are well defined, especially in the younger stages 
of growth, and are subelliptical in cross-section, their longer axis 
being parallel with the axis of the spine. Test unknown. 
Dimensions.—The longest fragment obtained was over 20 mm. in 

longitude, the maximum diameter 4.5 mm. 

Notes.—The test of this species is unknown, but the abundance and 
well marked characteristics of the fragments of the spines has been 

deemed of enough importance to justify a specific name. Seven 

specimens have been obtained at the type locality, each showing the 
characters described above. 

Named in honor of Dr. John Charles Merriam, professor of pale- 
ontology at the University of California. 

Dr. Hubert Lyman Clark, who kindly examined the type and other 

specimens of Cidaris merriami new species, Cidaris branneri, new 
species, from the Oligocene (see p. 363), and C7daris species, a, from 

the middle Miocene (see p. 351), writes as follows concerning the rela- 
tionships of the various forms: 

The wax cast [Cidaris species, a] is a spine of a true Cidaris and very much 

like many spines of some individuals of the species of Cidaris common on the 

west coast of Lower California, Mexico, and Central America, C. thouwarsii. I 

do not think it shows a single feature by which it can be distinguished from 

thouarsii. If it is not thowarsii, it is certainly from the ancestor of that species. 

The other specimens [Cidaris merriami, new species] all appear to belong to 

one species, except possibly one fragment. That piece might possibly have 

come from quite a different species. J am very glad to see this material of 

merriami, for it satisfies me that the species must have been allied to, if not 

identical with, Tretocidaris perplera Clark (Cidaridz, 1907, p. 205, pl. vi, figs. 

1-2; pl. vu, figs. 1-4), the only other living littoral Cidarid known from north 

of Panama (other, I mean, than thowarsii). So your material shows that the 

ancestors of both thouarsii and perplera lived in the Tertiary, in California. 

I think the other spine [Cidaris branneri, new species], * * * which I said 

was like Goniocidaris, is almost eae a third species. 

Type—Imperfect spine, Cat. No. 165438, U.S.N.M. 
Horizon.—Martinez fosrabttics hee Eocene. 
Localities —Santa Cruz quadrangle, San Mateo County, locality 

No. 25, ridge between headwaters of San Lorenzo River and Pescadero 

Creek. (H.S. Gay, R. Arnold.) 
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PHEERCGeODs” 

Genus SEMELE Schumacher. 

SEMELE GAYI, new species. 

Plate XXXII, fig. 5. 

Description —Shell averaging about 14 mm, in latitude, subquad- 
rate in outline, quite a little longer than wide, moderately inflated, 
‘ather thin, inequilateral, subequivalve. Beaks not prominent, turned 

slightly forward, situated about three-fifths length of shell from an- 
terior end. Posterior margin slightly curved, sloping off rapidly 
toward anterior extremity, which is subangular and situated about 
one-third height of shell from the base; posterior fold very faint; 
anterior dorsal margin slightly depressed; anterior extremity more 
evenly and less sharply rounded than posterior; base evenly arcuate. 
Surface sculptured by numerous regular, fine, sharp concentric 

ridges, each with abrupt side toward the beak, the opposite side slop- 
ing, and each appearing to overlap its predecessor; in the larger 
specimens one or more well defined concentric grooves are sometimes 
found near the periphery. Interior showing well defined mantel 1m- 
pression parallel with margin and about one-sixth height of shell 
away from it; interior also coarsely radially grooved. 

Dimensions.—Of imperfect right valve (type), restored; length, 
17 mm.; latitude, 14 mm.; diameter of single valve, 2.8 mm. 

Notes.—This species is apparently nearest related to S. rubropicta 
Dall (recent range, Washington to Mexico) of any of the living 
forms. It may be distinguished from the latter by its smaller size, 
finer and more regular concentric ribs, and lack of any external radi- 
ating sculpture. With the exception of S. rubropicta, S. gayi is 

more abruptly truncated posteriorly than any other member of the 

genus on the west coast. 

Named in honor of Mr. Harold 8S. Gay, who first discovered the 
locality from which this species and its interesting associated fauna 
come. 

Type.—Imperfect right valve, Cat. No. 165435, U.S.N.M. 
Locality Santa Cruz quadrangle, San Mateo County, locality No. 

25, between headwaters of San Lorenzo River and Pescadero Creek. 
(H. 8. Gay, R. Arnold.) 

GASTEROPODA: 

Genus TRITONIUM Link. 

TRITONIUM NEWSOMI, new species. 

Plate XXXII, fig. 6. 

Description.—Shell averaging about 18 mm. in altitude, subquad- 
rate In outline; spire elevated, apex acute; whorls 5 or more, the 

the two upper minute; the others rounded and sculptured by 4 re- 
volving and about 14 narrow, ridge-like axial costa, the intersections 



varices 2 to a volution, prominent, rounded, not reflexed; suture ap- 
pressed, shghtly wavy. 

Dimensions —Of imperfect specimen, length, 17 mm.; latitude, 
13 mm.; length of body whorl, 10 mm.; apical angle, 76°. 
Notes—Owing to the poor state of preservation of the type of this 

species, which happens to be the only one so far found, it is impos- 
sible to diagnose the characteristics of the aperture, lips, and details 

of sculpture. It belongs to the same general group as 7’. californicuim 

Gabb« from the Tejon formation, upper Eocene, but is relatively 
much wider and has much stronger but less numerous revolving and 

axial coste than the latter. The varices appear to be continuous on 
adjacent whorls in 7’. newsomé rather than more or less irregularly 
disposed, as in 7’. californicum. 

Named in honor of Dr. John Flesher Newsom, professor of mining 
and metallurgy in Stanford University. 

Type——aAn imperfect specimen, lacking apex and canal, Cat. No. 
165436, U.S.N.M. 
TTorizon.—Martinez (%) formation, lower Eocene. 

Locality —Santa Cruz quadrangle, San Mateo County, locality No. 

25, ridge between headwaters of San Lorenzo River and Pescadero 

Creek, (R. Arnold.) 

Genus iP PON YX De France. 

HIPPONYX CARPENTERI, new species. 

Plate XXXII, figs. 3, 3a. 

Description.—Shell averaging only 11 mm. in longitude, tumid, 
with elongate oval base; apex distinct, small, curved slightly to right, 
situated almost directly above posterior extremity of base: profile 
from apex to anterior extremity of base is slightly but regularly 
bowed upward; profile from apex to posterior extremity of base is 
straight or bowed slightly inward. Surface sculptured by numerous 
regular, rounded, radiating ridges separated by narrow incised inter- 

spaces and by less prominent, wider, less regular, imbricating con- 

centric lamelle; the radiating ridges are divaricate along a median 

line from anterior to posterior extremities; in some instances the in- 

cremental sculpture simply gives the radiating ridges a granulose ap- 

pearance. Interior unknown. 
Dimensions.—Length, 11 mm.; latitude (restored), 9 mm. ; altitude, 

4 mm. : 

Notes.—This beautiful little shell is quite closely allied to the living 

Hipponyx tumens Carpenter, but may be distinguished from the lat- 

ter by its relatively narrower base, less prominent apex, and by its 

radiating ribs, which are equal instead of alternating large and small. 

oe 

@Pal. Cal., Il, p. 154, pl. xxvi, fig. 3 
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Named in honor of the late Dr. ae, P. Carpenter, widely. known in 
relation to his work on West American conchology, who named two 
west coast species of this genus. 

Type.—Slightly imperfect specimen, Cat. No, 165433, U.S.N.M. 
Horizon. artinez (7) formation, lower Eocene. 

Localities —Santa Cruz quadrangle, San Mateo County, locality 
No. 25, ridge between headwaters of San Lorenzo River and Pesca- 

dero Creek. (H.S. Gay, R. Arnold.) 

Genus PATELLA Linneus. 

PATELLA MATEOENSIS, new species. 

Plate XXXII, fig. 7 

Description.—Shell averaging about 7.5 mm. in longitude, conical, 
with subelliptical base, very slightly narrowed in front; beak acute, 
slightly anterior ; profile from beak to both extremities shghtly convex 
upward; margin wavy to serrate. Surface sculptured by numerous 

fine, more or less irregular lines of growth and about 22 narrow, 

ridge-like radiating ribs separated by wide flat-bottomed interspaces 

in which are often intercalated one or more minor riblets. 
Dimensions.—Lenegth, 7.5 min.; latitude, 5.4 mm.; altitude, 2 mm. 

Notes.—This species is similar in general outline to Pare new 
species, b, but a series of over twenty specimens of the two show no 

intermediate forms. P. mateoensis is distinguished from Patella, new 
species, b, by its fewer, narrower ribs; which are simple instead of 
dichotomous, and between which are wider interspaces each usually 
containing one or two minor riblets. Named for San Mateo County, 
in which the type locality is situated. 

Type.—Cat. No. 165437, U.S.N.M. 
Hovizon.—Martinez (?) formation, lower Eocene. 
Localities —Santa Cruz quadrangle, San Mateo County, locality 

No. 25, ridge between San Lorenzo River and Pescadero Creek. 

(H. 8. Gay, R. Arnold.) 

Genus FISSURELLA Bruguiere. 

FISSURELLA PERRINI, new species. 

Plate XXXII,. fig. 4. 

Description.—Shell averaging about 16 mm. in longitude, conical, 
flaring slightly toward bottom; base oblong, narrowed in front; 
margin notched; apical hole oblong, with plane of margin tilted 
slightly forward, situated a little more than one-third the length of 
the shell from the anterior extremity. Surface sculptured by 
humerous (38 in type) quite regular, rounded, slightly elevated radi- 
ating ribs, separated by flat-bottomed interspaces usually slightly 

wider than the ribs, and also by numerous sharp, imbricating, wavy, 
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incremental lamelle, which are most prominent on the tops of the 
ribs. Interior and details of apical hole unknown. 
Dimensions—Leneth, 16 mm.; latitude, 10.2 mm.; altitude, 2.6 mm. 
Notes.—No intercalated riblets were noted on any of the specimens 

examined. This species appears to be closest to /’. volcano Reeve of 
the recent fauna, but differs from it in being smaller, relatively-more 
depressed, and having the apical hole less central and the ribs fewer, 
farther apart, and more regular and more regularly disposed over 

the surface. 
Named in honor of Dr. James Perrin Smith, professor of paleon- 

tology, Stanford University. 
Type.—Nearly perfect specimen, Cat. No. 165434, U.S.N.M. 
Horizon.—Martinez (?) formation, lower Eocene. 
Locality —Santa Cruz quadrangle, San Mateo County, on ridge 

between headwaters of San Lorenzo River and Peseadero Creek. 
(H. S. Gay, R. Arnold.) 

SAN LORENZO (OLIGOCENE) SPECIES. 

ECHINOIDEA. 

Genus CIDARIS Leske. 

CIDARIS BRANNERI, new species. 

Plate X XXIII, fig. 5. 

Description—Test unknown. Spines, long, slender, circular in 
cross-section, attaining a length of at least 25 mm. and a diameter of 
over 2mm. Surface of spine smooth for about one-fifth its length 
from the base; above this it is ornamented by 10 longitudinal rows of 
elongated nodes or granules which are barely connected near the 
smooth portion, but which partake more and more of the character 

of nodose ribs toward the distal end; the last one-fifth of the spine 
‘is ornamented by 5 prominent, slightly nodose ribs; the extreme end 

is blunt and rounded; collar at base only faintly developed. 
Dimensions.—Length, 20 mm.; diameter, basal end, 2.2 mm.; distal 

end, 1.1 mm. 
The spines of this species are easily distinguishable from those of 

CO. merriami, new species, from the Eocene, by their smaller size, fewer 

but much more prominently’ nodose longitudinal ribs, and smooth 
basal portion. No complete spine of C. merriam? was obtained, so 

that the smooth basal section may possibly be a characteristic of this 

latter species as well as of ©. branneri. (See note under description 

of CO. merriami, p. 359, for a discussion of the zoologic relations of this 

species. ) 
Named in honor of Dr. John Casper Branner, professor of geology, 

Stanford University. 
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(Locality, No. 109.) 

Hovrizon.—San Lorenzo formation, Oligocene, upper portion transi- 
tional toward Vaqueros formation, lower Miocene. | 

Locality—Santa Cruz quadrangle, Santa Cruz County, locality 
No. 109, on Bear Creek, 4 miles above its confluence with the San 
Lorenzo River. (J. F. Newsom.) 

PE LEGO Dz 

Genus NUCULA Lamarck. 

Subgenus ACILA H. and A. Adams. 

NUCULA (ACILA) DALLI, new species. 

Plate XXXIII, fig. 15. 

Description.—Shell trigonal in outline, nearly as broad as long, 
large for a member of this genus, sometimes attaining a length of over 
30 mim., rather compressed, strongly divaricately sculptured. Umbones 

prominent and turned backward, placed very near the posterior 

end, which is abruptly truncated and depressed, and forms a straight 
or shghtly inwardly curved line from the umbones to the base, with 

which it makes a sharp angle of about 90°; base rounded, becoming 
more and more so toward the anterior extremity, which region ex- 
hibits the sharpest curvature of any on the anterior portion of the 
shell; anterior dorsal margin nearly straight for a considerable dis- 

tance in front of the umbones; a faint carina extends from the umbo 
to the posterior ventral angle; surface sculptured by numerous 

rounded, raised, divaricating lines; margins crenulate. Hinge as in 
other members of this genus. 

PDimensions.—Length, 33 mm.; latitude, 28 mm.; diameter of both 
valves together about 14 mm. 
Notes.—This magnificent species is easily distinguishable from the 

other west coast forms by its great size, great breadth, and coarse, 
well defined sculpture. In size it approaches the gigantic Acéila mira- 
bilis Adams and Reeve, from the recent fauna of Japan. 
Named in honor of Dr. William Healey Dall, of the United States 

Geological Survey. . 
Type.—Mold of exterior of left valve, Cat. No. 165452, U.S.N.M. 

(Locality No. 115.) 
[Torizon.—San Lorenzo formation, Oligocene, and possibly alsé 

the Monterey shale, middle Miocene. 
Localities —Santa Cruz quadrangle, Santa Cruz County, locality 

Nos. 100, 101, and 102, on San Lorenzo River, 3, 34, and 54 miles, 

respectively, above the town of Boulder Creek; locality No. 103, 
Kings Creek, three-eighths mile above its confluence with San 
Lorenzo River; locality No. 104, Boulder Creek. 5! miles above its v) 
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confluence with San Lorenzo River; locality No. 107, in small ravine 
off Boulder Creek, 2} miles north of Eagle Rock; localities Nos. 115, 
116 and 117, the first two on the headwaters of the South Fork, the 

last on the headwaters of the North Fork, of Waddell Creek, in the 

Big Basin. (R. Arnold, W. R. Hamilton, H. L. Hamilton, ete.) 

Genus MALLETIA Desmoulins. 

MALLETIA CHEHALISENSIS, new species. 

Plate XX XIII, figs. 9, 9a. 

Description —hell attaining a length of 25 mm., oval, compressed, 
smooth; umbones rather inconspicuous, shghtly anterior to middle, 

turned backward; anterior dorsal margin sloping straight from 
umbo; anterior extremity regularly rounded; posterior dorsal margin 
straight, depressed immediately in rear of umbones; posterior ex- 
iremity above medial line, more attenuated than the anterior; pos- 
terior portion of base near extremity nearly straight, otherwise 
quite regularly curved. Surface smooth, except for faint concentric 
lines. Hinge consists of a row of sharp teeth flexed toward the umbo 
on each side of a prominent, projecting umbonal pit. Pallial sinus 
large and deep. 
Dimensions —Length, 7.4 mm.; latitude, 4.5 mm.; diameter of sin- 

gle valve, 1.5 mm. 
Notes—This species is very closely allied to JI. gibbsii Dall, 

dredged at U.S. Bureau of Fisheries Station 2860 in 876 fathoms off 
Queen Charlotte Island, but may be distinguished from the latter 
by its prominent umbonal pit and straighter posterior dorsal margin. 
The type is a rather undersized specimen, chosen for its perfect state 
of preservation, the species usually attaining a larger size. The 
specimens from the Santa Cruz quadrangle reach a length of over 

12 mm. 

Named for Chehalis County, Washington, where the type was 

found. 
Type—Cat. No. 165447, U.S.N.M., Porter, Chehalis County, 

Washington. 
Horizon—San Lorenzo formation, Oligocene (Santa Cruz re- 

gion; Oligocene (Porter, Washington) ; base of Oligocene-Miocene 

(Washington). 

Localities—Santa Cruz quadrangle, Santa Cruz County, locality 

No. 103, Kings Creek, three-eighths mile above its confluence with 

San Lorenzo River; locality No. 104, on Boulder Creek, 5 miles north- 

west of its confluence with the San Lorenzo River; locality No. 106, 

on Twobar Creek, 1 mile above its confluence with the San Lorenzo 

River; locality No. 107, small ravine off Boulder Creek, 24 miles 

north of Eagle Rock (R. Arnold) ; also in basal portion of Oligocene- 
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Miocene series west of Gettysburg and west of Port Crescent, Clallam 
County, and in Kitsap County, opposite Seattle, Washington (R. 
Arnold) ; Oligocene, Porter, Washi RAE : Arnold) ; Olig , Porter, Washington (R. Arnold 

Genus CARDIUM (Linnzeus) Lamarck. 

CARDIUM COOPERI Gabb, var. LORENZANUM, new variety. 

Plate X XXIII, fig. 6. 

Description.Shell attaining a length of only about 14 mm.; some- 
what longer than high; end view of both valves together has a cor- 
date appearance; outline of a single valve subcircular; shell very 
convex, thin; umbo small, prominent, turned slightly forward, pro- 
jecting beyond dorsal margin; dorsal margin straight for short dis- 
tance under umbo, bends off slightly more angularly posteriorly than 
it does anteriorly ; extremities broad and regularly rounded, as 1s also 

the base; surface sculptured by fine incremental lines and by numer- 

ous fine radiating lines, those over the posterior end being larger and 
‘nore prominent than those on the remainder of the shell, and dis- 
tinctly separated from the latter by a faint angle in the surface of the 
shell extending from umbo to. posterior ventral margin. Margin 
minutely crenulate. Lunule faint or lacking. 

Dimensions.—Length, 14 mm.; altitude, 12.5 mm.; diameter of 

single valve, 4.5 mm. 
Notes.—Gabb, in the original description “ of C. cooperi, writes that 

no carina or angle separates the two differently sculptured portions 

of the shell. Specimens of C’. coopert from the Eocene of Rose Can- 
yon, north of San Diego, show a faint angle at this point. C. coop- 
ert Gabb, var. lorenzanum, new variety, apparently differs from the 
typical Eocene form in size only, the latter often attaining a length 
of nearly 40 mm., although in the type of the new variety the lunule 
is lacking. Other specimens from the same horizon as the latter 
show a faint lunule. The small variety is apparently confined to the 
Oligocene, while the typical form is characteristic of the Eocene. 

Type.——Slghtly imperfect right valve, Cat. No. 165444, U.S.N.M. 
(Locality No. 4063, Porter, Washington. ) 
Horizon.—San Lorenzo formation, Oligocene. 
Localities —Santa Cruz quadrangle, Santa Cruz County, locality 

No. 101, on San Lorenzo: River, 32 miles north of Boulder Creek; 
locality No. 103,-0n Kings Creek, one-half mile above confluence with 
San Lorenzo River; locality No. 106, on Twobar Creek, seven-eighths 
mile above its confluence with San Lorenzo River; locality No. 107, 
on small ravine off Boulder Creek, 2+ miles north of Eagle Rock; 
locality No. 108, beside road on ridge between headwaters of South 
Fork of Waddell Creek, and Boulder Creek, 1 mile north of Eagle 

2a @alealespstlne 

oo 



no. 1617. NEW CRETACEOUS AND TERTIARY FOSSILS—ARNOLD. 367 

Rock; locality No. 117, on east branch of North Fork of Waddell 
Creek, Big Basin (R. Arnold). Also at U.S. Geological Survey local- 
ity Nos. 4063 and 4064, Porter, Chehalis County, and locality No. 
4071, Restoration Point, Kitsap County, opposite Seattle, Washing- 
ton (R. Arnold). 

Genus TELLINA Linneeus. 

TELLINA LORENZOENSIS, new species. 

Plate XXXII, fig. 1. 

Description Shell attaining a length of 40 mm., width a little 
over five-eighths of length, oblong, compressed, slightly inequivalve, 
anterior end evenly rounded, posterior end biangular and narrower 
than anterior; umbo small, central, though sometimes, as in type, 

placed a little in front of middle; sides making an angle of 125° at 
the umbo; anterior dorsal margin very gently curved near umbo, 
becoming rapidly more curved near extremities; ventral dorsal mar- 
gin very gently curved for whole length to upper posterior angle; 
a moderately sharp fold, on which the lines of growth are particu- 
larly prominent, extends from the umbo to the lower posterior angle ; 
a faint indication of a reentrant angle often occurs in the margin at 
the end of the fold; base nearly straight, curving quite rapidly at 
ends. Surface sculptured by numerous slightly unequal concentric 
lines. Left valve similar to right except that instead of being very 
slightly flexed upward at the posterior extremity, it 1s flexed down- 

ward. 
Dimensions.—Length, 40 mm.; latitude, 26 mm.; diameter single 

valve, 3 mm. ° 

Notes——This species is very closely allied to 7. rubescens Hanley 
from the recent fauna of the west Mexican coast, but may be dis- 
tinguished by its more anterior umbo, slightly sharper posterior 
fold, less sharply angular and usually less flexed posterior extremity, 
and considerably finer concentric sculpture. 7’. lorenzoensis also re- 
sembles 7. eburnea Hanley of the Panama fauna, but is smaller and 
has finer sculpture and other minor differences. It is unlike any 
of the other west coast Oligocene and Miocene forms in having a 
more central umbo. Named for the San Lorenzo formation, of 

which it is believed to be characteristic. — 

Type—Mold of right valve, from which specimen figured is the 

cast; Cat: No. 165439, U.S.N.M. (Locality No. 115.) 
Horizon.—San Lorenzo formation, Oligocene. 

Localities Santa Cruz quadrangle, Santa Cruz County, locality 

No. 107, on small ravine off Boulder Creek, 2} miles north of 

Eagle Rock (R. Arnold; I. Anderson) ; locality No. 115, on south- 

east branch of South Fork of Waddell Creek, Big Basin (R. Arnold, 

W. R. Hamilton). 
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GASTERO RODE 

Genus PLEUR@O TEOMA Eamlarelk. 

PLEUROTOMA NEWSOMI, new species. 

Plate XXXII, fig. 2. 

Description —Shell about 12 mm. in length, spindle-shaped and 

exceedingly slender; spire very long and apex acute. Whorls 6, con- 
vex, sharply angulated, the angle carrying a very prominent, rounded 
revolving rib; upper and lower surfaces of whorl concave and bor- 
dered by moderately pronounced sutural ridges; body whorl biangu- 
lar, each angle carrying a revolving ridge similar to those on upper 
whorls, the lower ridge being slightly less prominent than the upper; 
below the lower rib is still a third much smaller one; between and 

below the revolving ridges on the body whorl are several minor raised 
revolving lines (3 between the major revolving lines on the type) ; 
faint indications of spiral lines are also visible on the concave sur- 
faces of the upper whorls. Suture distinct. Aperture subovate. 
Canal long, narrow, nearly straight. 
Dimensions.—Length, 12 mm.; latitude, 3.8 mm.; apical angle, 18°. 

Notes.—This species is entirely unlike any previously described 
Pleurotoma trom the west coast and is characterized by its exceeding 
slenderness and the prominence of the revolving cord-lke ridges. 
The character of the spiral sculpture, especially of the body whorl, 
reminds one somewhat of Perissolav blakei Conrad from the Tejon 
(Eocene). Named in honor of Dr. John Flesher Newsom, of Stan- 
ford University. 

Type.—Cat. No. 165440, U.S.N.M. (Locality No. 107.) 

Horizon.—San Lorenzo formation, Oligocene. 
Locality.— Santa Cruz quadrangle, Santa Cruz County, locality No. 

107, in small ravine off Boulder Creek, 2+ miles north of Eagle Rock. 
(R. Arnold, Isaac Anderson.) . 

PLEUROTOMA PERISSOLAXOIDES, new species. 

Plate XX XIII, fig. 18. 

Description.—Shell about 28 mm. in length, fusiform; spire well 
elevated; apex moderately acute; whorls at least 5, very angular with 
an exceedingly prominent revolving smooth keel on angle which is 
near base of whorl; upper portion of whorl flat or slightly concave; 
surface ornamented by microscopic revolving striz and numerous fine 
incremental lines which indicate a very deep narrow sulcus in the 
outer lip just above the keel of the whorl; body whorl carrying a 
second keel less prominent than and below the major keel and distant 

from it about one-sixth the length of the body whorl; suture dis- 
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tinct, appressed, and just overlapping the lower keel of the ante- 
cedent whorl; aperture subpyriform ; canal moderately long, tapering 
quite rapidly forward. 

Dimensions.—Of type, from which a portion of the spire is re- 
moved, length, 24 mm.; latitude, 18 mm. 
Notes.—The type of this species is a fairly well preserved mold of 

the penultimate and body whorls (locality No. 107); the figure is of 
a wax cast from the mold; another specimen of the same species from 
locality No. 101 retains a portion of the original shell material and 
furnishes the detailed characters of the external sculpture. P. per- 
issolawoides reminds one of the young of the living P. circinata Dall 
from Alaska, but differs from the latter in having a minor keel on the 
body whorl. Named for its general resemblance to Perissolax blaket 
Conrad from the Eocene of California. 

Type.—Cat. No. 165451, U.S.N.M. (Locality No. 107.) 

Horizon.—San Lorenzo formation, Oligocene. 
Localities —Santa Cruz quadrangle, Santa Cruz County, locality 

No. 101, on San Lorenzo River about 3? miles above Boulder Creek ; 

locality 107, small ravine off Boulder Creek about 2} miles north of 
Eagle Rock. (R. Arnold.) 

PLEUROTOMA SANCTZCRUCIS, new species. 

Plate XXCXITI, fig. 7. 

Description—Shell about 18 or 20 mm. in length, broadly fusi- 
form in shape; spire elevated cone-shaped, straight-sided ; apex mod- 
erately acute; whorls 6 or more, biangular, tabulated above and be- 
low, near suture, which is canal-like and very deeply and prominently 
impressed; upper surface of whorl concave, side flat and sloping ex- 

actly with slope of spire, base flat and its plane practically perpen- 

dicular to the axis of the shell, surface sculptured by minute incre- 
mental lines and 1 or 2 obsolete revolving lines. Canal and aperture 
unknown; sinus as indicated by incremental lines corresponded in 

position to the upper angle of the whorl. 
Dimensions.—Of spire from which canal is lacking, length, 8 mm. ; 

latitude, 7 mm. 

Notes.—This peculiar species of which only the type is known is 

easily distinguished by its deep canal-like suture and the shape of the 

whorl the side of which is sloping with the slope of the sides of the 

spire, while the top and bottom are in planes practically perpendicu- 

lar to the axis of the whole spire. Named for the Santa Cruz quad- 
rangle. 

Type.—Cat. No. 165445, U.S.N.M. (Locality No. 108.) 

Horizon.—San Lorenzo formation, Oligocene. 
24. Proc. N. M. vol. xxx1v—08 
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Locality—Santa Cruz quadrangle, Santa Cruz County, locality 
No. 108, on road between headwaters of Boulder Creek and South 
Fork of Waddell Creek, about a mile north of Eagle Rock. (R. 
Arnold. ) 

Genus STREPSIDURA Swainson. 

STREPSIDURA CALIFORNICA, new species. 

Plate XXXIII, fig. 12. 

Description.—Adult shell attaining an altitude of at least 40 mm., 

broadly fusiform; spire elevated; apex acute. Whorls 5 or 6, upper 
whorls prominently angular, body whorl biangular with a very faint 

suggestion of a third angle below the other two; posterior margin of 

each whorl appressed against the middle of the antecedent whorl, 

covering the lower angle of the latter; upper portion of whorl flat 

or concave, middle of whorl between angles, exceedingly concave ; 

angles ornamented by several (13 on body whorl of type) prominent 

sharp nodes which protrude straight out from the angle, flexing 
neither backward nor forward, and merge into faint or obsolete 
axial ribs on the body of the whorl; posterior portion of whorl show- 
ing a faint sutural carina; three uppermost whorls less prominently 

nodose but rather more cancellate than the lower ones; surface sculp- 

tured by numerous, sometimes alternating, sometimes subequal, raised 
revolving lines; these lines are usually much finer and closer set on 

the angles than on the body of the whorl; fine incremental lines are 
also plainly seen over much of the surface, especially the lower por- 

tion of the body whorl, and sometimes irregular lines of interrupted 

growth cross the whorls approximately parallel with the axis of the 

spire. Suture deeply appressed, shehtly wavy. Pillar short, basal 

portion turned outwardly with a biangular fold at the base of the 
aperture. Aperture subpyriform. 

Pimensions.— Altitude, 32 mm.; latitude, 23 mm.; altitude of body 
whorl, 22 mm. 

Notes.—S. californica is allied to S. oregonensis Dall® from the 

Kocene of Oregon, but is distinguished from the latter by its some- 

what sharper spire, much more strongly angulated and nodose whorls, 

coarser revolving lines, and less well-defined third angle on the lower 
part of the body whorl. 

Type.—Cat. No. 165450, U.S.N.M. 

Horizon.—San Lorenzo formation, Oligocene. 

Localities Santa Cruz quadrangle, Santa Cruz County, locality 
No. 108, near mouth of Kings Creek; locality No. 108, on road near 
divide between headwaters of South Fork of Waddell Creek and 

” Professional Paper No. 59, U. S. Geological Survey, pl. m1, fig. 6. 
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Boulder Creek, and locality No. 117, on the East Fork of the North 
Fork of Waddell Creek, in the Big Basin (R. Arnold); also found 

in the Oligocene at Porter, Washington (U.S. Geological Survey, 
locality No, 4063). 

Genus FUSUS Lamarek. 

FUSUS HECOXI, new species. 

Plate XXXXITI, fig. 8. 

Description —Shell about 50 mm. in length, slender, fusiform; apex 
acute. Whorls 6 or 7, moderately angulated, concave above angle, 
shehtly convex below; an almost obsolete narrow revolving band 
marks the upper margin of the whorl; 10 regularly rounded slightly 
oblique nodes surmount the angle and become obsolete a short distance 
both above and below it; the obliquity of the nodes is in a direction 
sloping downward toward the left; whole surface sculptured by 
alternating major and minor narrow, raised, revolving lines and oc- 
casionally by obsolete microscopic revolving striz; suture appressed, 
distinct. 
Dimensions.—Of imperfect type, length, 36 mm.; latitude, 18 mm. ; 

apical angle, 40°. 
Notes.—A large specimen believed to be of this species from locality 

No. 105, on Love Creek, shows 2 instead of 1 minor lines between 
some of the major revolving ones; this large specimen measures 25 
mm. in width. /. hecoxi is closely related to 7. sanctecrusis, but 
may be distinguished from the latter by its greater size, relatively 
broader spire, nodose rather than axially ribbed whorls, and by the 
alternating character of its spiral lines. Like F. sanctecrusis, F. 
hecoxi 1s allied to F. geniculus Conrad from the Oligocene of Oregon, 
but may be distinguished from the last by the greater angularity of 
its whorls, by the concave outline of the upper portion of the whorl, 

by its nodose rather than axially ridged sculpture, and by the coarser 
character of its revolving lines. /’. hecoai also resembles Priscofusus 
medialis Conrad from Astoria, but is slenderer, has larger, broader 

nodes and much more prominent spiral sculpture. 
Named in honor of Miss Laura J. F. Hecox, United States light- 

house keeper, Santa Cruz, whose collection of specimens and interest 

in natural history has been an inspiration to all who have had the 
pleasure of her acquaintance. 

Type.—Cat. No. 165446, U.S.N.M. (Locality No. 100.) 
Horizon.—Near base of San Lorenzo shale, Oligocene. 
Localities —Santa Cruz quadrangle, Santa Cruz County, locality 

No. 100, 3 miles above the town of Bouider Creek on the San Lorenzo 

River; locality No. 103, near mouth of Kings Creek; locality No. 104, 



O12 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIY. 

51 miles above the town of Boulder Creek on Boulder Creek; locality 
No. 105, on Love Creek, 2 miles above its confluence with the San 
Lorenzo River. (Ralph Arnold.) 

FUSUS SANCTZCRUCIS, new species. 

Plate X XXIII, fig. « 

Description—Shell about 45 mm. in length, slender, fusiform ; 

apex acute. Whorls 6 or 7, convex below, flat to concave above; 
about 12 slightly oblique (sloping downward toward the left), nar- 
row, wave-like ridges extend across each whorl from a short distance 
below the upper margin to the lower margin, becoming best developed 
on the angle of the whorl; a flat, narrow, roughened band forms the 
upper margin of the whorl; surface sculptured by numerous fine, 

equal, equidistant, raised spiral lines, most prominent between the 
longitudinal ridges; suture distinct, slightly wavy. Canal long, nar- 
row, bowed shghtly outward. 
Dimensions.—Length (restored), 44 mm.; latitude, 12 mm.; length 

of body whorl, 30 mm. 
Notes—This species is characterized by its slender form, long 

slender canal, and the equality of its revolving lines. It resembles 
F. geniculus Conrad from the Oligocene of Astoria, Oregon, but is 
easily distinguished from the latter by its slenderer form and the 
regularity of its spiral sculpture. /. sanctwcrucis is distinguishable 
from FP’. hecoxi by its slenderer form, narrower and relatively longer 
axial varices, and equality of the spiral lines; it comes from a con- 
siderably higher part of the formation than the latter. The plasto- 
type, which is figured, shows the spiral sculpture over only a portion 
of the shell. Named for the Santa Cruz quadrangle. 

Vy pe. —L. S. J. U., No. 1037. (Locality No. 109.) 
Horizon —San Lorenzo formation, Oligocene, upper portion tran- 

sitional into Miocene. 

i Santa Cruz quadrangle, Santa Cruz County, locality 
No: 109; ee Creek, 4 miles above its confluence with San Lorenzo 

River. (J. F. Newsom.) 

Genus LIROFUSUS Conrad. 

LIROFUSUS ASHLEYI, new species. 

Plate XX XIII, fig. 11. 

Description Shell about 23 mm. in altitude, broadly fusiform; 
spire elevated, apex moderately acute. Whorls about 6+, ventricose ; 

upper whorls biangular; body whorl triangular; a prominent nodose 

to undulating, squarish, narrow revolving ridge ornaments the lower 
angle, while a much less prominent ridge surmounts the upper; on 
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the body whorl a ‘third revolving ridge equal in prominence 6 the 
major ridge marks the third angle, and below this are 8 or 9 minor 

revolving ridges, which become less and less prominent toward the 
anterior end of the shell; a faint carina revolves just below the suture; 
whole surface marked by fine incremental lines and numerous, micro- 
scopic revolving striz; on the last and penultimate whorls, are faint 
longitudinal undulations which rise to the prominence of faint nodes 
on the revolving ridges; suture appressed, distinct; canal quite short 
and rather narrow, curved slightly outward; aperture pyriform. 
Dimensions.—Of type, from which canal is broken, length, 12 mm.; 

latitude, 12 mm. 
Notes.—This species is quite unlike any other /wsws from the west 

coast, but is aparently allied to Lirofusus thoracius Conrad from the 
Claiborne Eocene. It is less tabulated than the latter, however, and 
has a much shorter canal and less prominent axial sculpture. 
Named in honor of Dr. George Hall Ashley, of the United States 

Geological Survey, one of the pioneer paleontologists to investigate 
the Santa Cruz region. 

Type.—Cat. No. 165449, U.S.N.M. (Locality No. 100.) 
Horizon.—San Lorenzo formation, Oligocene. 

Localities—Santa Cruz gandnpngle,: Santa Cruz County, locality 
No. 100, San Lorenzo River, 3 miles above the town of Boulder Creek ; 
locality No. 107, small ravine 2+ miles north of Eagle Rock; locality 
No. 108, on road on divide between headwaters of South Fork of Wad- 
dell and Boulder creeks; locality No. 110, Two Bar Creek, 14 miles 
up from mouth; locality No. 115, South Fork of Waddell Creek, 1 
miles southwest of Eagle Rock; locality No. 117, North Fork of Wad- 
dell Creek, 3% miles west-northwest of Eagle Rock. (R. Arnold, W. 

R. Hamilton, and others. ) 

Genus DUR CICWEA Dall 

TURCICULA SANTACRUZANA, new species. 

Plate XXXITI, fig. 4. 

Description —Shell turbinated, solid, averaging about 35 mm. in 
altitude; spire considerably elevated; apex only moderately acute; 
suture deeply impressed, distinct; whorls 5, quite convex, biangular, 
upper angle about middle of whorl, lower one-half way between upper 

one and base; surface above upper angle gently sloping, flat to 

slightly concave; surface between angles and between lower angle 

and suture decidedly concave; the upper angle is ornamented by 

about 18 low but distinct rounded nodes, while the lower angle and 

a slightly raised sutural ridge at the upper margin of the whorl each 

carry twice as many but slightly less prominent nodes; a faint ob- 
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liquely sloping ridge parallel with the incremental sculpture often 

connects the alternate nodes on the sutural ridge with the nodes on 

the upper angle; between the lower angle and the umbilical region 

on the body whorl are 6 or 7 revolving ridges, the first and the most 

prominent, slightly tuberculated, the others diminishing in import- 

ance and nodosity and in distance apart as the umbilical region is 

approached; the surface of all the whorls is crossed by numerous fine 

incremental lines which slope downward and backward from the 

upper margin, at an angle deflecting about 25° from the vertical; 

aperture subcircular; lip simple; character of shell material, nacre- 

ous, over which in the well-preserved fragments is a horny epidermis 

in which the nodes of the underlying layer are somewhat exaggerated. 

Dimensions.—Of type (restored), altitude, 35 mm.; latitude, 35 

mm.; apical angle between 85° and 90°. 
N eT his magnificent species is apparently the precursor Oy 

T. bairdii Dall, now found living off the California coast; it differs 
from the latter in its more angular whorl and more tabulate upper 
portion of the whorl, in its less conspicuous nodes on the sutural 
carina, in its stronger revolving basal ridges, and in minor points In 
the secondary sculpture. 7’. santacruzana is much smaller and rela- 
atively shorter than 7’. columbiana Dall from the Eocene of Rock 
Creek, Columbia County, Oregon, and has an entirely different 
arrangement of the nodes and revolving ridges than the latter. 
Named for the Santa Cruz quadrangle, in which it has so far only 

been found. 
Type.—Slightly decolleté specimen, Cat. No. 165,442; U.S.N.M. 

(Locality No. 100.) 
Horizon.—San Lorenzo formation, Oligocene. 
Localities —Santa Cruz quadrangle, Santa Cruz County, locality 

No. 100, on San Lorenzo River, 3 miles above the town of Boulder 

Creek, abundant; locality No. 102, San Lorenzo River, 54 miles north 
of Boulder Creek. (R. Arnold, R. Anderson.) 

Genus ARCHITECTONICA Bolten. 

ARCHITECTONICA LORENZOENSIS, new species. 

Plate XX XIII, fig. 10. 

Description.—Shell spiral, conical, depressed, attaining a diameter 
of 20 mm.; spire low, whorls 5 or 6, quite evenly but moderately con- 

vex; suture deeply impressed. Upper whorls ornamented by 3 raised 
spiral lines; body whorl biangular, the two angles being close to- 

gether and each bearing a rounded revolving rib; upper surface of 
body whorl bearing an impressed groove near the suture arid between 

this and the periphery 2 quite prominent raised lines and 1 or more 
subsidiary revolving strie; base very slightly convex, carrying a 
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crenulated revolving rib adjacent to umbilicus, 1 or 2 incised grooves 

outside of this and finally 2 or 38 revolving raised lines toward the 
periphery; whole surface of whorls ornamented by numerous sharp, 
subequal, incremental lines which slope obliquely downward and 

backward from the upper margin. Umbilicus wide, spiral, and mar- 
gins crenulated by rib previously mentioned; aperture subquadrate ; 
lip simple. 
Dimensions—Of type, imperfect specimen, approximate, altitude, 

8 mm.; latitude, 19 mm. 
Notes —This beautiful species, of which a rather imperfect mold 

is the type, has so far been found only at locality No. 107. All of 
the specimens figured are wax casts from molds in the soft sandstone 
matrix. A. lorenzoensis is allied to A. hornii Gabb from the Tejon 
(Eocene), from which it differs by its larger size and spirally sculp- 
tured upper surfaces of the whorls, and also to A. blanda Dall from 
the Eocene of Fall Creek, Oregon, from which it differs by having 
raised spiral lines near the periphery, rather than an entire spiral 
sculpture of impressed grooves. 
Named for the San Lorenzo formation, of which it is believed to 

be characteristic. 
Type.—Imperfect mold, Cat. No. 165448, U.S.N.M. 
Horizon.—San Lorenzo formation, Oligocene. 
Locality —Santa Cruz quadrangle, Santa Cruz County, locality 

No. 107, on small ravine off Boulder Creek, 2} miles north of Kagle 
Rock. (R. Arnold, I. Anderson.) 

VAQUEROS (LOWER MIOCENE) SPECIES. 

Pane rre ODA: 

Genus LEDA Sechumacher. 

LEDA CAHILLENSIS, new species. 

Plate XXXIV, fig. 9. 

Description —Shell attaining a length of only 6 or 7 mm., width 
about seven-ninths of length, oval, rounded in front, attenuate be- 

hind; well inflated, margin smooth; umbo small, subcentral, turned 
backward; anterior dorsal margin nearly straight, sloping steeply 
from umbo; anterior extremity regularly rounded; posterior dorsal 
margin concave, prominently excavated behind umbo; posterior ex- 
tremity very attenuate; surface sculptured by numerous, equal, 

rounded concentric ribs, separated by moderately wide impressed 

lines; a trace of a poorly developed carina extending from the umbo 

to the posterior extremity is discernible in the type. 

Dimensions.—Length, 6.5 min.; latitude, 48 mm.; diameter of 

single valve, 1.9 mm. 
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Notes.—This gibbous little Zeda is easily distinguished from asso- 
ciated fossil forms by its small size, great convexity, broad outline, 

sharply attenuate posterior extremity, excavated margin posterior to 
umbo, and rather coarse sculpture. It resembles Z. acuta Conrad 
(recent) in size but is relatively broader and more excavated behind. 
Distinguishable from the closely alhed LZ. taphria Dall by much 
smaller size, more excavated dorsal posterior margin, and finer con- 
centric sculpture. 
Named for Cahill Ridge, west of Redwood City, on the flanks of 

which is the uy pe-locality. 
Type-—L. 8. J. U., No. 1065. (Locality No. 57.) 
LTorizon.—Vaqueros formation, Lower Miocene. 
Locality—Santa Cruz quadrangle, San Mateo County, locality 

No. 57, on road to Kings Mountain House, 2 miles west of Woodside, 

in rather coarse, brownish-yellow sandstone. (W. A. Williams.) 

Genus YOLDIA Moller. 

YOLDIA SUBMONTEREYENSIS, new species. 

Plate XXXIV, fig. 8. 

Pescription.—Shell attaining a length of 82 mm., width about two- 
thirds of length, oblong, roundea in front, somewhat attenuated, 

angular, and slightly gaping behind, compressed; margin smooth ; 
umbo central; anterior dorsal margin nearly straight, anterior ex- 
tremity broad and evenly rounded; posterior dorsal margin concave, 
curving upward at posterior extremity, but not prominently exca- 
vated immediately in rear of umbo; basal margin curving up sharply 
behind and meeting dorsal margin in a right angle, although the ex- 

treme end is shehtly posterior to the angle; a faint carina, separated 
from dorsal margin by impressed line or lunule, extends from umbo 
to posterior extremity; surface sculptured by numerous regular, nar- 

row, Incremental lamelle, which are abruptly truncated on the edge 
toward the umbo, slope off gently on the side toward the periphery, 

and become narrower posteriorly. 
Dimensions.—Length, 32 mm.; latitude, 21 mm.; diameter of single 

valve, 2.5 mm.; umbo to anterior extremity, 17 mm. (53 per cent 

of longtitude). 

Notes.—This species is characterized by its size, the central posi- 
tion of the umbones, rather broad, shghtly rounded, gaping posterior 
extremity and regular concentric Jamelle. It is closely allied to Leda 
whitmant Dall (possibly a Yoldia) from the Miocene of Oregon, but 
differs from it in being less attenuate posteriorly and bro ader i in out- 
line; the excavation behind the umbo in the latter is also more pro- 
nounced than in Y". submontereyensis. It is smaller and less attenu- 
ated posteriorly than Y. oregona Shumard; is much smaller and 
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much longer, but narrower posteriorly, than . coopert Gabb from 
the Phocene to Recent fauna; and is much larger, broader and more 

closely sculptured than 2”. ¢mpressa Conrad from the Oligocene and 
Miocene. Distinguished from Y. supramontereyensis, new species, 
which occurs in the Miocene above the Monterey, by its shorter and 
broader posterior end. 

Name derived from its stratigraphic position in the lower Miocene 
below the Monterey (middle Miocene) formation. 

Type.—Cat. No. 165459, U.S.N.M. (Locality 30.) 

[orizon.—Vaqueros formation, lower Miocene. 

Localities—Santa Cruz quadrangle, San Mateo County, localities 
Nos. 1 and 2, on hill and beside road, respectively, three-fourths 
mile northeast of north end of Searsville Lake (R. Arnold) ; locality 
No. 35, on San Francisquito Creek, just below dam, 14 miles south- 

west of Stanford University (R. Arnold; Fay). 

Genus GLYCYMERIS Da Costa. 

GLYCYMERIS BRANNERI, new species. 

Plate XXXIV, fig. 1. 

Description.—Shell averaging nearly 70 mm. in length, about as 
wide as long, suborbicular, equivalve, bilaterally unsymmetrical, con- 
siderably convex for one of this genus, thick and heavy; wmbo some- 
‘what anterior to center, protruding beyond hinge line and turned 
shehtly toward the front; anterior dorsal margin straight, sloping 
steeply from umbo; anterior extremity quite sharply rounded, and 

located above center line of shell; posterior dorsal margin straight, 
sloping less steeply than anterior; posterior extremity protruding 
obliquely downward and backward, regularly rounded, located below 

center line of shell; posterior dorsal and ventral margins join in a 
faintly defined angle considerably above and in front of the extreme 
end of the shell. Surface sculptured by numerous flat to concave- 
topped, close-set, radiating ribs (about 55 discernible in the type). 
relatively much broader toward the middle of the shell and becoming 

narrower and less well defined toward either end; in the later stages 

of growth a raised beaded intercalary line occupies the interspace 
and (inthe type) rises above the level of the ribs; prominent incre- 
mental lamelle cross the ribs, bowing convexly upward toward tho 
umbo; they are straight on the sides and across the top of the ribs, 
and become less prominent and more closely set toward the periphery 
in the adult shell. Hinge with 5 or 6 boomerang-shaped teeth, with 

angle toward the umbo, on either side of a centrally divaricately 
striated broad ligamental area; the teeth in the young form a semi- 

circle below and extending on either side beyond the ligamental area. 
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but in the later stages of growth the centrally situated teeth are 
obliterated by encroachment of the ligament. Interior unknown, but 
interior of margins appear to be smooth. 

Dimensions.—Length, 62 mm.; latitude, 62 mm.; diameter of single 

valve, 23 mm. 
Notes.—This magnificent species is apparently one of the largest 

of the west coast forms, equaling in size but not in convexity the Cre- 
taceous Glycymeris veatchii Gabb and its Eocene variety G. veatchi 
major Stanton. It also lacks the prominent groove which sepa- 

rates the dorsal posterior angle from the rest of the shell in the earlier 
forms. It is distinguishable from Glycymeris gabbi Dall from Coos 
Bay, Oregon, the next largest Miocene species, by its unsymmetrical 
outline, its much greater size, relatively greater convexity, closer set 

ribs, and peculiar wavy incremental sculpture. The species is be- 
lieved to be characteristic of the Vaqueros formation (lower Miocene). 

Named in honor of Dr. John Casper Branner, professor of geology, 
Leland Stanford Junior University. 

Type.—Left valve, Cat. No. 165455, U.S.N.M. (Locality No. 12.) 

Horizon.—V aqueros formation, lower Miocene. 

Localities. —Santa Cruz quadrangle, San Mateo County, locality 
No. 12, Mindego Creek, 1 mile above its confluence with Alpine Creek. 
(R. Arnold, H. Holly, L. C. Mills.) 

Genus CARDIUM (Linnzeus) Lamarck. 

Subgenus TRACHYCARDIUM Morch. 

CARDIUM (TRACHYCARDIUM) VAQUEROSENSIS, new species. 

Plate eX Ve isa. 

Description.—Shell attaining a length of over 100 mm., nearly as 
high as long, subcircular in outline, very convex, quite thick; umbo 

prominent, protruding above hinge-line, subcentral, turned slightly 
toward anterior extremity; anterior extremity regularly rounded, 
posterior one somewhat flattened, forming two faint angles, the lower 
one of which is connected with the umbo by. quite a pronounced angle 
in the surface of the shell, upper angle about two-fifths length of shell 
from the umbo. Sculpture consists of about 34 tall, squarish ribs 
separated by deep channeled interspaces about equal in width to the 
ribs; the ribs become less and less conspicuous toward the ends of the 

shell; incremental sculpture well developed, and making a convex 
bow upward toward the umbo on top of each rib. Hinge and interior 
probably similar to C. guadrigenarium. 

Dimensions.—Length, 65 mm. 3; altitude, 60 mm.; diameter of single 
valve, 29 mm. 

Notes.—This species is doubtless the precursor of C. guadrigen- 
arium Conrad, from the Pleistocene and Recent fauna, but differs 
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from the latter in being bilaterally more symmetrical on account of 
being less produced in the ventro-posterior region, having only about 
three-fourths as many ribs (54 instead of about 45), having narrower, 

steeper sided ribs and a more prominent angle extending from umbo 

to posterior extremity. It differs from (C. guadrigenarium Conrad, 
var. fernandoensis Arnold, from the lower Pliocene, by being much 
larger, more convex, having more prominent umbones, and having 
fewer, wider, deeper, steeper-sided interspaces. Named for the 

Vaqueros formation, of which it is believed to be characteristic. 
Type.—Imperfect right valve, Cat. No. 165457, U.S.N.M. (Local- 

ity No. 12.) 
Horizon.—V aqueros formation, lower Miocene. 
Localities Santa Cruz quadrangle, San Mateo County, locality 

No. 12, Mindego Creek, 1 mile above its confluence with Alpine 
Creek. (R. Arnold, H. H. Holly, L. C. Mills.) 

GASTERROPODA. 

Genus AGASOMA Gabb. 

AGASOMA SANTACRUZANA, new species. 

Plate XXXIV, fig. 7. 

Description.—Shell attaining a length of at least 40 mm., pyriform ; 

spire short and small compared with body whorl, consisting of 4 to 5 

whorls; upper whorls convex, minutely cancellated by about 4 spiral 
and numerous less prominent axial, sharp, raised lines; body whorl 

surmounted by a prominent outwardly expanding carina carrying 14 

or 15 unequal, irregularly placed, rounded, raised tubercles; between 

the carina and the suture there is an irregular cord-like sutural ridge 

the plications of which are smooth except for microscopic incremental 

lines; whole surface of body whorl sculptured by numerous fine raised 

lines which usually alternate in size and increase in prominence 

toward the base; occasional lines of interrupted growth and numer- 

ous very fine incremental lines also cross the body whorl. Aperture 

pyriform; canal narrow; lip simple. 

Dimensions —Of type from which portion of canal is missing, 

length, 26 mm.; latitude, 17.5 mm. 

Notes.—This species is allied to Agasoma barkerianum Cooper’ 

Agasoma gravida (Gabb), and Agasoma sinuata (Gabb), the first 

two from the Vaqueros (lower Miocene), the last from the upper 

Miocene of Walnut Creek, Contra Costa County. It differs from the 

first in having a lower spire, a broader but less sharply nodose carina 

on body whorl, and in lacking the prominent nodose angles on the 

middle of the body whorl; it differs from the second in having a 

4 Bull. California State Min. Bur., No. 4, p. 53, pl. v, fig. 63, 1894. 
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lower spire and in having a carinated body whorl, but no angles on 

body whorl; it differs from the last in being much broader and in 

having less prominently sculptured upper whorls, although it re- 
sembles the last in the prominence, width, and general character of 
its carina. Poorly preserved specimens from locality 12, which have 
been assigned to A. santacruzana, show faint indications of two or 
three rather prominent raised lines on the body whorl, somewhat 

similar to but very much less prominent than the nodose revolving 

ridges on the middle of the body whorl in A. barkerianum Cooper. 

With the exception of A. sinuata Gabb and A. stanfordensis, new 
species, which occur in the upper Miocene, all of the members of this 

genus on the west coast are believed to be confined to the lower 

Miocene or “Agasoma zone ” of Merriam." 

Named for the Santa Cruz quadrangle. 

Type.—Slightly imperfect young specimen, L. S. J. U., No. 1072. 

(Locality No. 1.) 

Hovrizon.—Vaqueros formation, lower Miocene. 
Localities —Santa Cruz quadrangle, San Mateo County, locality 

No. 1, on hill north of road, one-half mile north-northeast of the north 

end of Searsville Lake; locality No. 12, Mindego Creek, 1 mile above 

its confluence with Alpine Creek (R. Arnold) ; also found at U. S. 
Geological Survey locality No. 4631, 10 miles north of Coalinga, 
Fresno County. (R. Arnold, Jas. H. Pierce.) 

MONTEREY (MIDDLE MIOCENE) SPECIES. 

REE CY COD 

Genus VENERICARDIA Lamarck. 

VENERICARDIA MONTEREYANA, new species. 

Plate XXXV, fig. 4. 

Description.—Adult shell attaining a length of at least 10 mm., 
width about three-fourths of length, suboval in outline, compressed ; 
umbones near anterior extremity, small, turned toward the front; 
anterior extremity short, regularly rounded ; posterior extremity long, 
obliquely projected below, quite sharply rounded; surface sculptured 
by about 22 moderately broad radiating ribs and numerous subequally 
spaced concentric lines, radiating and concentric systems together 

giving a cancellate appearance. 
Dimensions —Length, 10 mm.; altitude, 7 mm.; diameter, 1 valve, 

1+ mm. 

Notes.—This species is probably allied to V. barbarensis Stearns 
and V. ventricosa Gould. It has more anterior umbones and has more 
numerous ribs (22 instead of 18) than the former, and is much flatter 

“Bull. Dept. Geol., Univ. of California, III, 1904, p. 377 et seq. 
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than the latter; its concentric sculpture is also more prominent than 
that in either of the recent species. Owing to the distortion of all the 
specimens of V. montereyana it is impossible to say with certainty 
just what its original outline was, but it is believed to have been about 
as shown in the figured type. 

Type.—Cat. No. 165464, U.S.N.M. 
Horizon.—Monterey shale, middle Miocene. 

Locality —Santa Cruz quadrangle, Santa Cruz County, locality 
No. 121, on Newell Creek, 14 miles north of its confluence with San 
Lorenzo River. (J. F. Newsom, R. Arnold.) 

Genus MACTRA Linnezeus. 

MACTRA MONTEREYANA, new species. 

TATE EXONENGV. fies DO: 

Description —Shell attaining a length of at least 30 mm., width a 
little more than one-half length, subtrigonal, compressed, subequi- 
valve, inequilate ‘al: umbones a little behind middle, small, turned 

shghtly forward; anterior margin considerably longer than poste- 
rior; very gently convex; anterior extremity quite sharply angulated 
below; a faintly developed carina or angle, most prominent near 

umbo, extends from the latter to the anterior extremity ; base only very 
gently rounded ; posterior dorsal margin nearly straight, sloping only 
moderately steeply, posterior extremity regularly rounded and situ- 
ated nearly midway between base and umbo; surface sculptured by 
numerous fine incremental lines and numerous obsolete short undu- 
lations. 
Dimensions.—Length, 31 mm.; latitude, 18 mm.; diameter single 

valve, 2+ mm.; angle between dorsal margins, 130°. 

Notes.—This species may be distinguished from all others of the 
same genus from the west coast by its great relative length and long, 
attenuated anterior extremity. It is very closely allied to J/. dolabri- 
formis Conrad of the recent Lower California fauna, but may be dis- 

tinguished from the latter by its relatively greater length, less steeply 
sloping posterior dorsal margin, more central posterior extremity, 
and more attenuated anterior end. Considering the fact that all of 
the specimens of J/. montereyana so far examined have been sub- 
jected to at least slight deformation by stresses within the containing 
shales, the separation of J/. montereyana from M,. dolabriformis is 

attended with some uncertainty. 
Type.—Cat. No. 165463, U.S.N.M. 
Horizon.—Monterey shale, middle Miocene. 

Locality—Santa Cruz quadrangle, Santa Cruz County, locality 
No. 122, on Love Creek, 1 mile above its confluence with San Lorenzo 

River. (J. F. Newsom, R. Arnold.) 
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UPPER MIOCENE SPECIES. 

PELECYLODE 

Genus YOLDIA, Moller. 

YOLDIA SUPRAMONTEREYENSIS, new species. 

Plate NEXEXY, fig: 9: 

Description —Shell attaining a length of 82 mm., width about two- 
thirds length, oblong, rounded in frent, somewhat attenuated, angular 
and slightly gaping behind, compressed; margin smooth; umbo not 
prominent, curving backward, anterior, being about 48 per cent of 

the length of the shell from the exterior extremity; anterior dorsal 
margin slightly convex, anterior extremity quite evenly rounded ; 
posterior dorsal margin slightly concave and turned up at the extrem- 
ity, meeting the ventral margin in a right angle slightly above and 
anterior to the curved extremity; a very faint carina, separated from 
the dorsal margin by a faint groove, extends from the umbo to the 
posterior extremity. Surface sculptured by numerous, regular, nar- 
row, incremental lamelle, as in Y. swbmontereyensis, new species. 
Hinge and teeth similar in a general way to 1”. cooperi. (See note 
following description of ¥. swbmontereyensis, p. 316.) 
Dimensions.—Length, 37 mm.; latitude, 20.2 mm.; umbo to ante- 

rior extremity, 18 mm. (48 per cent of length). 
Notes.—This species is characterized by its long posterior extremity, 

which has a relatively greater length than that of any of the other 

west coast species. VY. swpramontereyensis is closely allied to Y. 
submontereyensis, hew species from the lower Miocene, but 1s easily 
distinguishable by its long posterior extremity. 
Name derived from its stratigraphic position in the upper Miocene 

above the Monterey (middle Miocene) formation. This species oc- 
curs in the bed overlying the basalt flow near Stanford University. 

Type.—L.S8.J.U., No. 1067. (Locality No. 4.) 

Horizon.—Upper Miocene. 
Localities —Santa Cruz quadrangle, Santa Clara County, locality 

No. 4, in * Tusk Gully ” near road, 24 miles south of Mayfield; local- 
ity No. 42, on west face of hill facing road, one-half mile west of 
locality No. 4. (R. Arnold.) 

Genus PERIPLOMA Schumacher. 

PERIPLOMA SANCTZCRUCIS, new species. 

Plate XEXXY, fig. 8. 

Description —Shell attaining a length of 40 mm., width nearly 

five-eighths of length, oblong, inequivalve, inequilateral, anterior end 

rounded, posterior shorter and more contracted; right valve gibbous, 



no. 1617. NEW CRETACEOUS AND TERTIARY FOSSILS—ARNOLD. 388 

left only slightly convex; shell material somewhat nacreous, this 

character persisting in the type of the species; beaks small, bent only 

slightly toward the posterior extremity ; anterior dorsal margin nearly 
parallel with base, rounds off gradually into anterior extremity; pos- 

terior dorsal margin straight, forming an angle of about 140° with ° 
the anterior margin; posterior extremity somewhat angularly trun- 
vated. An internal rib extends from umbo to posterior ventral angle, 
this rib being reflected as a groove in that portion of the type speci- 
men which is preserved as a cast. A peculiar substratum of the shell 

is rather minutely radially striated, and this radiation is exaggerated 
by erosion on the type. Surface sculptured by numerous unequal 

but faint concentric undulations and fine incremental lines. Hinge 
similar to P. argentaria Conrad. 

Dimensions.—Length, 40 mm.; anterior extremity to beak, 25 mm. ; 
latitude, 24 mm.; diameter, right valve, 7 mm.; left valve, 5 mm. 

Notes.—This species is closely alhed to P. argentaria Conrad, from 
the recent fauna of California, and is probably the latter’s precursor. 
It is narrower and much more produced posteriorly, has the umbo 
less prominently bent toward the rear, and apparently has the radial 
striations in the substratum of the shell better developed than does 

P. argentaria. 
Named for the Santa Cruz quadrangle. 
Type.—t. 8. J. U., No. 1074. 
Horizon.—Probable equivalent of Merriam’s “ Contra Costa Mio- 

cene,’ basal upper Miocene. 
Localities —Santa Cruz quadrangle, Santa Clara County, locality 

No. 42, in soft sandstone on hill on the east side of Madera Creek, 

24 miles southwest of Mayfield. (R. Arnold, J. C. Branner.) 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus PRISCOFUSUS Conrad. 

FUSUS (PRISCOFUSUS?) STANFORDENSIS, new species. 

Plate XXXV, fig. 7. 

Description—Shell attaining a length of 45 mm., rather broadly 

fusiform; apex acute; whorls 5 or more, regularly and prominently 

convex; upper whorls obsoletely spirally striate; sutural riblet at the 

upper margin of the whorl well developed; body whorl plump, 

faintly angulated in middle, spirally sculptured by numerous (8 or ») 

above angle) revolving major ribs, between each pair of which is a 

lesser rib; about 16 or 18 very faint varices cross the whorl and rise 

to faint nodes on the angle; surface sculptured also by fine incre- 
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mental lines; suture distinct, wavy. Aperture broadly ovate; canal 
moderately narrow, rather short, straight. 
Dimensions.—Leneth, 40 mm.; latitude, 25 mm.; apical angle about 

O35. 

Notes—This species 1s distinguished from other members of the 
genus in associated formations by its broad form. In general outline 
it resembles Priscofusus corpulentus Conrad from the Oligocene- 
Miocene of Astoria, Oregon, but has more regularly rounded, less 

angulated whorls and apparently more prominent spiral sculpture. 

Type.—A well-preserved cast in soft sandstone, L. S. J. U., No. 
1081. 

[orizon.—Upper Miocene, above basalt flow. 
Locality—Santa Cruz quadrangle, Santa Clara County, locality 

No. 42, near Frenchman’s Tower, on hill between Tusk Gully and 
Madera Creek, 24 miles south-southwest of Mayfield. (J.C. Branner, 

R. Arnold.) 

Genus AGASOMA Gabb. 

AGASOMA STANFORDENSIS, new species. 

Plate XXXV, fig. 5. 

Description. hell attaining a length of at least 60 mim., broadly 
pear-shaped, body whorl large as compared with the spire, which is 

depressed-conical; whorls 4, convex, the three upper ones almost en- 
veloped; exposed portion of the upper whorls spirally sculptured ; 

body whorl large, plump, biangular; surface between angle and upper 

suture convex, sloping at angle of about 30°; sides nearly flat; upper 

angle ornamented by about 10 unequally spaced unequal axially 

elongated nodes; lower angle similarly sculptured except that the 

nodes are weaker but considerably longer and become obsolete only 

a short distance below the middle of the space between the two 
angles; spiral sculpture consists of about 11 or 12 quite prominent, 

widely and almost equally spaced wide raised lines, in the spaces be- 

tween which are several alternating raised lines of less importance; 
suture appressed, distinct. Aperture subovate; lips simple; canal 

moderately long and recurved. 
Dimensions —Of type from which the canal has been broken, 

length, 55 mm.; latitude, 50 mm.; apical angle about 106°; spire, 

57+ mm. 

Notes.—This species is closely allied to and probably the direct 

descendant of A. hernianum Cooper from the Vaqueros or lower 
Miocene formation. It may be distinguished from the latter by its 
usually much larger size, wider and more sloping space between 
suture and upper angle, and less prominent but longer nodes on the 
lower angle. The details of spiral sculpture are quite similar on the 
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two species, but coarser in A. stanfordensis. Both the type and the 
fossil from San Diego, which may be the same species, the only two 
specimens extant, are casts; details of the sculpture are therefore 
unobtainable at present. 

Type.—tInternal cast, lacking canal; L. S. J. U., No. 1087, locality 
No. 4. 
Horizon.—Miocen* *bove and later than the basalt flow; this hori- 

zon believed to be the equivalent of the “ Contra Costa County Mio- 
cene ” of Merriam, which is above the Monterey (middle Miocene). 

Localities —Santa Cruz quadrangle, Santa Clara County, locality 
No. 4, in ravine beside county road, 24 miles south of Mayfield (R. 
Arnold);? also found in the San Diego formation, lower Pliocene, on 
mission grade midway between the head of Sixth street and the old 
County Hospital at San Diego (Mrs. Kate Stephens). 

PURISIMA AND MERCED (UPPER MIOCENE AND PLIOCENE) SPECIES. 

GASTEROPODA. 

Genus FUSUS Lamarck. 

Subgenus BUCCINOFUSUS Conrad. 

FUSUS (BUCCINOFUSUS) PORTOLAENSIS, new species. 

Plate XX XVII, fig. 8. 

Description.Shell attaining a length of at least 60 mm., fusiform, 
moderately slender; apex acute, whorls 7 or more, very convex, 
slightly compressed above near suture; nuclear whorls unknown; the 
next four crossed by 9 very broad, prominent, rounded varices ex- 
tending from lower suture to upper revolving sutural ridge; inter- 
space between varices deep and V-shaped; about 8 sharply defined, 
rounded, revolving ribs (between each pair of which on the lower 
whorls is often a small intercalary) occur on each whorl in addition 
to the sutural rib which is more prominent than the others; whole 
surface crossed by numerous small incremental lines; body whorl 
quite regularly convex, projected into a long, slightly outward-cury- 
ing pillar; varices obsolete, or nearly so, on the body whorl, and also 
on the penultimate whorl! on the larger specimens, as in 7’. barbaren- 
sis Trask; suture distinct, wavy. Aperture elongate-elliptical; outer 
lip internally striate; inner lip smooth gently concave; canal rather 
long, narrow, curved outward toward anterior extremity. 

Dimensions.—Length, 62 mm.; latitude, 31 mm.; longitude of body 

whorl, 44 mm.; longitude aperture and canal, 34 mm.; apical angle 

about 49°. 
Notes.—This species, which is very abundant at the Portola local- 

ity, is quite closely related to F. (Buccinofusus) coosensis Dall, from 

08——25 Proc. N. M. vol. xxxIv 
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the Empire beds (upper Miocene) of Coos Bay, Oregon, but may be 
distinguished from the latter by its smaller size, less prominently 
posteriorly angulated whorls, much broader axial varices, more regu- 
lar spiral sculpture, which consists of 9 major ribs covering the whole 
whorl instead of 9 more or less irregular ribs which extend only to 
the angle and are then replaced by obsolete spiral striae on the upper 
part of the whorl; sutural riblet also better defined in /’. portolaensis. 
F’. portolaensis differs from F’. arnoldi Cossmann, 1903, (++ rugosus 
Trask, 1855, not of Lamarck), /’. robustus Trask, F’. kobelti Dall, and 

other late Tertiary or Quaternary species from the west coast by its 

much broader, rounded spiral lines and less rugose incremental 
sculpture. 
Named for the village of Portola, near which the species is found 

abundantly. 
Type.—Cat. No. 165473, U.S.N.M. (U.S.G.S. locality No. 4665.) 

Horizon.—Purisima formation (upper Miocene portion). 
Localities.—Santa Cruz quadrangle, San Mateo County, locality 

No. 6, on Sausal Creek, one-half mile southwest of Portola (J. P. 

Smith, R. Arnold, and others) ; also occurs at about the same horizon 

at several localities in eastern Monterey County and western Fresno 

County (Homer Hamlin, R. Arnold) ; type-locality, U. S. Geological 
Survey No. 4635, Etchegoin (upper Miocene or lower Pliocene) 
formation, White Creek, 19 miles northwest of Coalinga, Fresno 

County. 

Genus CHRYSODOMUS Swainson. 

CHRYSODOMUS STANTONI, new species. 

Plate XXXVII, fig. 4. 

Description.Shell often attaining a length of 100 mm., broadly 
fusiform, moderately thin; spire well elevated; apex acute. Whorls 5 
or 6; nuclear whorls unknown; others tabulate and sharply angulated 
about one-third the width of the whorl from the posterior margin; 
surface of whorls below angle, slightly convex, nearly vertical, orna- 
mented by several wide spaced obsolete revolving ribs which are closer 
set and shghtly better developed toward the base of the body whorl; 
revolving table convex, sloping at about 30° from the horizontal, 
bounded by two raised lines or narrow ridges, the one nearest the 
suture being the more prominent and separated from the latter by a 

deep channeled sutural groove; whole surface ornamented by faint 
superficial revolving lines and by numerous fine incremental lines 
which extend posteriorly from the suture across the revolving table 

and then descend vertically to the suture below. Aperture broadly 
ovate, narrowing in front to a moderately broad, short canal which 
is equal in length to about one-fourth the length of the aperture, 
is almost as wide as long, and has a concave extremity which is 
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shghtly reflexed; outer lip simple; inner lip smooth; pillar narrow, 
slightly twisted, very feebly plaited externally, and sculptured by 
broadly waved incremental lines. 
Dimensions.—Length (of slightly decolleté type), 90 mm.; lati- 

tude, 45 mm.; length body whorl, 62 mm.; length aperture, 44 mm.; 
length canal, 11 mm.; latitude canal, 8.5 mm. 

Notes.—This beautiful species is characterized by its peculiarly 
tabulated whorls, deep channeled sutural groove, and obsolete spiral 
sculpture. It bears a striking resemblance to Ancistrolepis magnus 
Dall, from the recent fauna of the north Pacific, but may be distin- 
guished from the latter by its much longer, narrower canal. 

('. stantoni is quite different from C. postplanatus Dall from the 
upper Miocene of the Bogachiel River, Clallam County, Washington, 
being distinguishable by its sutural canal, more sloping table, and 

obsolete instead of well defined spiral sculpture. 

It is apparently characteristic of the upper part of the Purisima 
and lower portion of the Merced formations, where it is usually not 
rare, 

The species is named in honor of Dr. Timothy W. Stanton, chief 
paleontologist, United States Geological Survey, whose work on 
the Mesozoic faunas is well known. 

Type.—Cat. No. 165475, U.S.N.M. (Locality No. 139.) b 
Paratype.—L. 5. J. U., No. 1088. (Locality No. 139.) 

Horizon.—Upper Purisima and lower Merced formations, Pliocene. 

LOCALITIES. 

Purisima formation (lower Plidcene portion).—Santa Cruz quad- 
rangle, San Mateo County, locality No. 139, Purisima Rock, seven- 

eighths mile east of Ano Nuevo Point (R. Arnold, W. R. Hamilton) ; 
locality No. 141, sea cliffs between the mouths of Tunitas and Pes- 
cadero creeks. (J.P. Smith, G. H. Ashley, R. Arnold, J. F. Newsom, 
and others. ) 

Merced formation, upper Pliocene.—Santa Cruz quadrangle, San 
Mateo County, locality No. 140, sea cliffs, immediately east of 
mouth of Ano Nuevo Creek, 2 miles east of Ano Nuevo Point (R. 
Arnold) ; also at locality A 11, in sea cliff, west of Capitola, Santa 
Cruz County, immediately east of.the Santa Cruz quadrangle (G. H. 
Ashley, R. Arnold). 
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Genwis we EAS eniakc 

THAIS TRANCOSANA, new species. 

Plate XXXVI, fig. 3. 

Description.—Shell attaining a length of 26 mm., subovate, a little 
longer than wide, very thick, heavy; spire elevated; apex acute; 
whorls 4 or more, very slightly convex, increasing rapidly in size from 
apex downward; surface smooth except for an obsolete sculpture of 
3 or 4 revolving lines; body whorl much larger and more convex 

than others, regularly rounded, its surface ornamented by about 13 
obsolete revolving ridges. Aperture elongate-elliptical; outer lip 
thickened and dentate internally, four teeth visible in the type; back 
of each tooth an internal revolving line; inner lip broad and smooth ; 

canal short, narrow and oblique. 

Dimensions —Of decolleté type, length (restored), 27 mm.; lati- 

tude, 19 mm.; length body whorl, 21 mm.; length aperture and canal, 
16 mm.; latitude aperture, 5 mm. 

Notes.—The type exhibits a broad sinus or groove in the inner lip 

beginning at the middle and extending to the posterior extremity of 
the aperture. Doctor Dall suggests that the groove may have been 

worn in the lip by a hermit crab, as often happens in the case of 
recent shells, and from the appearance of the groove such an explana- | 

tion seems well founded. The species is quite different from any of © 
the known west coast recent or fossil forms of this genus, being char- 
acterized by its exceedingly heavy shell, straight-sided conical spire, 
and obsolete revolving ridges. : 
Named after Los Trancos Creek, near which the type was found. 
Type.—a decolleté specimen, L. 8. J. U., No. 1082. 
Horizon.—Merced formation, upper Pliocene. 
Locality Santa Cruz quadrangle, Santa Clara County, locality 

No. 21, ditch between Feld Lake and Los Trancos Creek, 24 miles 
south-southwest of Stanford University. (T. J. Hoover, R. Arnold.) 

Genus CHLOROSTOMA Swainson. 

CHLOROSTOMA STANTONI Dall, var. LAHONDAENSIS, new variety. 

Plate XXXVI, fig. 2. 

Description.—Shell attaining an altitude of 25 mm.; conoidal, 
much broader than high, umbilicated; whorls 5, angulate near base, 

upper surface sloping steeply, very gently concave both above and be- 
low a slightly raised line which revolves about two-fifths the distance 
from the suture to the angle; a second similar line revolves close to 

and just below the suture, and a much more prominent one adorns 
the angle of the whorl; body whorl biangular, the surface between 
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the angles concave, almost vertical, and being about equal in width to 
the distance between the sutural revolving line and the next line be- 
low; the upper angle is compressed into a raised line, while the lower 
angle is simply the junction between the convexly curved base and the 
concave, nearly perpendicular surface of the interangular space; ob- 
solete spiral lines are sometimes present on the upper surface of the 
whorls, especially near the suture; base minutely spirally striate; 
whole surface of whorls marked by numerous fine, posteriorly, down- 
ward-sloping, incremental lines; suture appressed, inconspicuous; 
umbilicus lacking, body whorl not angulate adjacent to it; aperture 
subeircular, the upper margin extending far in advance of the lower 
part. 

Dimensions. 

about 80°. 
Notes.—This variety differs from the typical form, which is from 

the Empire beds (upper Miocene) of Coos Bay, Oregon, by being 
relatively broader, less prominently spirally sculptured, and in hav- 

ing the revolving line on the upper surface much less prominently 

raised and situated above, rather than below the middle of the upper 
surface; in (. stantoni the upper surface is prominently angulated 
in the middle of the upper surface. The new variety also possesses 
a revolving rib just below the suture which the typical form lacks. 

@ Named for La Honda, near the type locality. 
Type.—Decolleté specimen, L. S. J. U., No. 1079. 

Horizon.—Lower Purisima (upper Miocene portion). 
Locality. Santa Cruz quadrangle, San Mateo County, locality No. 

150, Pescadero Creek, just above mouth of Jones Gulch, 3 miles due 

south of La Honda. (J. F. Newsom, R. Arnold.) 

Altitude, 23 mm.; latitude, 30 mm.; apical angle 



EXPLANATION OF PLATE XXXII. 

IXNOXVILLE AND CHICO (CRETACEOUS) FOSSILS. 

Fic. 1. Aucella crassicollis Keyserling, L.S.J.U., No. 1614. View of left valve; 

latitude, 85 mm. X 1. Locality No. 170, Knoxville formation, lower 

Cretaceous, Pulgas Creek, 14 miles west-northwest of Redwood 

City. A characteristic species of the Knoxville. 

2. Amberléeya dilleri Stanton, L.S.J.U., No. 1011. Back view; altitude, 

16 mm. X 2. Locality No. 170, same as fig. 1. Also characteristic 

of the Knoxville. 

3. Mactra stantoni, new species, Cat. No. 31001, U.S.N.M. Left valve; 

altitude, 83 mm. X 1. Locality No. 27, on coast 1 mile north of 

Pigeon Point, p. 357. 

4. Glycymeris veatchii Gabb, L.8.J.U., No. 1004. View showing umbones and 

hinge area; altitude, 66 mm. X 1. Locality No. 96, Chico formation 

upper Cretaceous, Bolsa Point, 14 miles north of Pigeon Point. 

Usually present in Chico faunas. 

5. Trigonia evansana Meek, Cat. No. 31002, U.S.N.M. View of umbones 

and hinge area of imperfect valves; longitude, 109 mm. X 1. Local- 

ity No. 26, 14 miles east-southeast of Pigeon Point. A species 

characteristic of the Chico formation. 

6. Arca vancouverensis Meek, Cat. No. 31003, U.S.N.M. Left valve; longi- 

tude, 31 mm. X 13. Locality No. 26, same as fig. 5. An abundant 

Chico fossil. 

Turritella pescaderoensis, new species, type, L.S.J.U., No. 999. Back 

view; altitude, 46 mm. X 1. Locality No. 27A, 1 mile south of the 

mouth of Arroyo de los Frijoles, p. 358. 

rs | 
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EXPLANATION OF PLATE XXXII. 

EOCENE FOSSILS. 

Fic. 1. Pecten proavus Arnold, Cat. No. 164930, U.S.N.M., type. Mold of 

interior of left valve, showing portion of external surface sculp- 

ture; altitude, 388 mm. X 1. Locality No. 25; Eocene between head- 

waters of San Lorenzo River and Pescadero Creek. 

2. Terebratulina tejonesis Stanton, Cat. No. 165432, U.S.N.M. Ventral 

valve; altitude, 15 mm. X 2. Locality No. 25, same as fig. 1. Found 

also in the Martinez formation at Lower Lake, Lake County. 

2a. Same species as fig. 2, L.S.J.U., No. 1028. Dorsal valve; altitude, 11 

mm. X 2. Locality 25, same as last. 

3. Hipponyx carpenteri, new species, type, Cat. No. 165488, U.S.N.M Top 

view of nearly perfect specimen; length, 11 mm. X 8. Locality No. 

25, same as fig. 1,-p. 361. 

3a, Same species and specimen as fig. 8; side view X 3. 

4, Fissurella perrini, new species, type, Cat. No. 165484, U.S.N.M. Top 

view of slightly imperfect specimen; length, 16 mm. X 2. Locality 

No. 25, same as last, p. 362. 

5. Semele gayi, new species, type, Cat. No. 165435, U.S.N.M. Right valve; 

latitude, 14 mm. X 2. Locality No. 25, same as fig 1, p. 360. 

6. Tritonium newsomi, new species, type, Cat. No. 165486, U.S.N.M. Back 

view ; altitude, 16 mm. X 2. Locality No. 25, same as fig. 1, p. 360. 

. Patella mateoensis, new species, type, Cat. No. 165487, U.S.N.M. Top 

view; length, 7 mm. X 3. Locality No. 25, same as fig. 1, p. 362. 

8. Cidaris merriami, new species, type, Cat. No. 165488, U.S.N.M. Frag: 

ment of spine; length, 21 mm. X 2. Locality No. 25, same as fig. 1, 

Dp. 3d9. 

=] 
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EXPLANATION OF PLATE XXXITI. 

San LORENZO (OLIGOCENE) FOSSILS. 

Tellina lorenzoensis, new species, plastotype, Cat. No, 165489, U.S.N.M. 

Right valve; length, 40 mm. X 1. Locality No. 115, branch of south 

fork of Waddell Creek, 14 miles northwest of Eagle Rock, p. 367. 

Pleurotoma newsomi, new species, plastotype, Cat. No. 165440, U.S.N.M. 

Back view of wax cast; altitude, 19 mm. X 2. Locality No. 108, on 

road on divide between headwaters of Waddell Creek and Boulder 

Creek, 1 mile north of Eagle Rock, p. 368. 

Fusus sanctecrucis, new species, plastotype, L.8.J.U., No. 1037. Aperture 

view of cast of imperfect and decorticated specimen; altitude, 

483 mm. X 1. Locality No. 109, on Bear Creek, 4 miles above its 

confluence with the San Lorenzo River, p. 372. 

Turcicula santacruzana, new species, type, Cat. No. 165442, U.S.N.M. 

Front of imperfect specimen; altitude, 86 mm. X 1. Locality No. 

100, on San Lorenzo River, 3 miles above Boulder Creek, p. 878. 

Cidaris branneri, new species, plastotype, L.S.J.U., No. 1056. Lateral 

yiew of wax cast of nearly perfect specimen; length, 20 mm. X 2. 

Locality No. 109, same as fig. 3, p. 363. 

Cardium coopert Gabb, var. lorenzanum, new variety, type, Cat. No. 

165444, U.S.N.M. Right valve; altitude, 13 mm. X 2. U. S. Geolog- 

ical Survey locality No. 4063, Porter, Washington, p. 366. 

Pleurotoma sanctecrucis, new species, plastotype, Cat. No. 165445, 

U.S.N.M. Cast from imperfect mold; altitude, 8.5 mm. X 2. Locality 

No. 108, same as fig. 2, p. 369. 

Fusus hecoxri, new species, type, Cat. No. 165446, U.S.N.M. Back view 

of imperfect specimen; altitude, 85 mm. * 1. Locality No. 100, 

same as fig. 4, p. 371. 

Malletia chehalisensis, new species, type, Cat. No. 165447, U.S.N.M. 

View of exterior of right valve; length, 7.5 mm. X 3. U. S. Geolog- 

ical Survey locality No. 4063, Porter, Washington, p. 365, 

Same species and specimen as fig. 9; view of interior. ; 

Architectonica lorenzoensis, new enicicg! plastotype, Cat. No. 165448, 

U.S.N.M. Top view of wax cast of nearly perfect specimen; maxi- 

mum diameter, 11 mm. X 2. Locality No. 107, on small ravine off 

Boulder Creek, 24+ miles north of Eagle Rock, p. 374. 

Lirofusus ashleyi, new species, type, Cat. No. 165449, U.S.N.M. Back 

view of nearly perfect specimen; altitude, 12.5 mm. X 2. Locality 

No. 100, same as fig. 4, p. 372. 

Strepsidura californica, new species, type, Cat. No. 165450, U.S.N.M. 

Back view of nearly perfect specimen; altitude, 833 mm. X 1. Local- 

ity No. 108, on Kings Creek, one-half mile above its confluence with 

the San Lorenzo River, p. 370. 

Pleurotoma perissolaroides, new species, plastotype, Cat. No. 165451, 

U.S.N.M. Back view of wax cast of nearly perfect specimen; alti- 

tude, 12.5 mm. X 2. Locality No. 107, same as fig. 10, p. 368. 

Aturia ziczac Sowerby, L.S8.J.U. No. 1089. Fragment of specimen show- 

ing suture lines; altitude of fragment, 27 mm. X 1. This species re- 

sembles a small pearly Nautilus. Locality No. 91, on Bear Creek, 

one-half mile north of its confluence with Bear Creek. 

Nucula (Acila) dalli, new species, plastotype, Cat. No. 165452, U.S.N.M. 

Wax cast of left valve; length 35 mm. X 1. Locality No. 115, same as 

g. 1, p. 364. 

Dentalium substriatum Conrad, Cat. No. 165458, U.S.N.M. Lateral view 

of fragment; altitude, 12 mm. X 2. Locality 100, same as fig. 4. 

Haminea petrosa Conrad, Cat. No. 165454, U.S.N.M. Back view of 

wax cast of slightly imperfect specimen; length, 7 mm. X 3, Lo- 

ality No. 107, same as ‘fig. 10. 
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EXPLANATION OF PLATE XXXIV. 

VAQUEROS (LOWER MIOCENE) FOSSILS. 

Glycymeris branneri, new species, type, Cat. No. 165455, U.S.N.M. Left 

valve; altitude, 64 mm. X 1. Locality No. 12, Mindego Creek 1 mile 

above its confluence with Alpine Creek, p. 3877. 

Agasoma kernianum Cooper, Cat. No. 165456, U.S.N.M. Back view; alti- 

tude, 45 mm. X 1. U.S. Geological Survey locality No. 3886, Kern 

River, Kern County, California. 

Cardium (Trachycardium) vaquerosensis, new species, type, Cat. No. 

165457, U.S.N.M. Imperfect right valve considerably decorticated ; 

length, 65 mm. X 1. Locality No. 12, same as fig. 1, p. 378. 

Terebatalia (aff.) occidentalis Dall. L.S.J.U., No. 1091. Internal cast of 

dorsal valve; length, 31 mm. X 1. Locality No. 9, Tuff Hill, 2 miles 

due south of Mayfield. 

Tivela ineziana Conrad, Cat. No. 165458, U.S.N.M. Slightly broken right 

valve; length, 61 mm. X 1. Locality No. 14, on divide between head- 

waters of Corte de Madera and Stevens creeks. 

Turritella ineziana Conrad, Cat. No. 165459, U.S.N.M. Back view of im- 

perfect but characteristic specimen; altitude, 73 mm. * 4. Locality 

No. 14, same as fig. 5. 

Agasoma santacruzana, new species, type, L.S.J.U., No. 1072. Back view 

of young but almost perfect specimen; altitude, 26 mm. X 2. Lo- 

cality No. 1, on hill 1 mile north-northeast of the north end of Sears- 

ville Lake, p. 379. 

Yoldia submontereyensis, new species, plastotype, Cat. No. 165459, U.S.N.M. 

Wax cast of slightly imperfect right valve; length, 32 mm. X 1. Lo- 

cality No. 35, on San Francisquito Creek, one-fourth mile below its 

confluence with Los Trancos Creek, p. 376. 

Leda cahillensis, new species, type, L.S.J.U., No. 1065. Left valve; 

length, 7 mm. X 3. Locality No. 57, on road to Kings Mountain 

House, 2 miles west of Woodside, p. 375. 
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EXPLANATION OF PLATE XXXYV. 

MonTEREY (MIDDLE MIOCENE) AND UPPER MIOCENE FOSSILS, 

Fie. 1. Arca obispoana Conrad, Cat. No. 165462, U.S.N.M. Casts of right and 

left valves; length of more nearly perfect specimen, 42 mm. X 1. 

Monterey formation, middle Miocene, locality No. 125, at confluence 

of Zayante and Bean creeks. Usually quite abundant in the Mon- 

terey formation. 

2. Mactra montereyana, new species, type, Cat. No. 165463, U.S.N.M. 

Exterior of both valves; altitude of each, 31 mm. X 1. Monterey 

formation, middle Miocene, locality No. 122, Love Creek, 1 mile above 

its confluence with the San Lorenzo River, p. 381. 

3. Yoldia impressa Conrad, Cat. No. 165465, U.S.N.M. Cast of distorted 

(longitudinally elongated) right valve showing teeth of left valve; 

length, 26 mm. X 1. Monterey formation, middle Miocene, locality 

No. 121, Newell Creek, 14 miles above its confluence with the San 

Lorenzo River. Abundant in the Monterey; also found in the 

Oligocene. 

4. Venericardia montereyana, new species, type, Cat. No. 165464, U.S.N.M. 

Left valve of slightly distorted specimen; length, 10 mm. X 2. Mon- 

terey formation, middle Miocene, locality No. 121, same as fig. 3, p. 380. 

5. Agasoma stanfordensis, new species, type, L.S.J.U., No. 1087. Back view 

of cast of imperfect.specimen ; altitude, 52 mm. * 1. Upper Miocene, 

locality No. 4, Tusk Gully, 24 miles south of Mayfield, p. 384. 

6. Leda taphria Dall, L.S8.J.U., No. 1069. Right valve; length, 18 mm. X 2. 

Upper Miocene, locality No. 42, west face of hill on east side of Ma- 

dera Creek, 24 miles south-southwest of Mayfield. Also found in the 

Pliocene and Quaternary faunas, 

7. Fusus stanfordensis, new species, type, L.8.J.U., No. 1081. Back view 

of sandstone cast of nearly perfect specimen; altitude, 49 mm. X 1. 

Upper Miocene, locality No. 42, same as fig. 6, p. 383. 

8. Periploma sanctecrucis, hew species, type, L.S.J.U. No. 1074. Partially 

decorticated right valve; length, 48 mm. X 1. Upper Miocene, lo- 

cality No. 42, same as fig. 6, p. 382. 

9. Yoldia supramontereyensis, new species, type, L.S.J.U., No. 1067. Im- 

perfect left valve; length, 40 mm. X 1. Upper Miocene, locality No. 

4, same as fig. 5, p. 382. 

10. Astrodapsis antiselli Conrad, Cat. No. 165466, U.S.N.M. Top view; 

length, 54 mm. X 1. Santa Margarita formation, upper Miocene, 

U. S. Geological Survey locality No. 4144, 2 miles south of San 

Lucas, Monterey County. 
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EXPLANATION OF PLATE XXXVI. 

PURISIMA AND MERCED (UPPER MIGCENE AND PLIOCENE) FOSSILS. 

Cardium meekianum Gabb, L.S.J.U., No. 1098. Decorticated left valve; 

altitude, 73 mm. X 1. Merced formation, upper Pliocene, locality 

A 11, 1 mile southwest of Capitola, Santa Cruz County. A common 

species in the upper Miocene and Pliocene. 

. Chlorostoma stantoni Dall, var. lahondaensis, new variety, type, L.S.J.U., 

No. 1079. Back view of a slightly imperfect specimen; altitude, 21 

mm. X 1. Purisima formation, locality No. 150, Pescadero Creek 

just above Jones Gulch, p. 388. 

Thais trancosand, new species, type, L.S.J.U., No. 1082. Aperture view 

of imperfect specimen; altitude, 28 mm. X 1. Merced formation, 

upper Pliocene, locality 21, between Feld Lake and Los Trancos 

Creek, 24 miles south-southwest of Stanford University, p. 388. 

. Arca schizotoma Dall. L.S.J.U., No. 1090. A nearly perfect right valve; 

length, 56 mm. X 1. Merced formation, upper Pliocene, locality A 11, 

same as fig. 1. Closely allied to Arca trilineata Conrad and Arca 

canalis Conrad. 

. Tapes staleyi Gabb, L.S8.J.U., No. 1094. Right valve, length, 46 mm. X 1. 

Merced formation, upper Pliocene, locality A 11, same as fig. 1. A 

common species in the Pliocene of central and northern California. 

. Nassa californiana Conrad, L.8.J.U., No. 1095. Aperture view; altitude, 

31 mm. X 1. Merced formation, upper Pliocene, locality A 11, same 

as fig. 1. Another common species in the Pliocene. 

. Thais ostrina Gould, L.S.J.U., No. 1096. Aperture view of imperfect 

specimen; altitude, 23 mm. X 1. Merced formation, upper Pliocene, 

locality No. 21, same as fig.°3. Also found recent. 

. Astyris richthofeni Gabb, Cat. No. 165468, U.S.N.M. Aperture view; 

altitude, S mm. X 3. Purisima formation, lower Pliocene, locality 

No. 139, Purisima Rock, 1 mile east of Afo Nuevo Point. Common 

in the Pliocene. , 

Cryptomya ovalis Conrad, L.S.J.U., No. 1097. Left valve; length, 28.5 

mm. X 1. Purisima formation, locality No. 10, Madera Creek near 

confluence with Tusk Gully, 2 miles southwest of Mayfield. Com- 

mon in the upper Miocene and Pliocene. 
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EXPLANATION OF PLATE XXXVII. 

PURISIMA AND Mercep (Upper MiI0ocENE AND PLIOCENE) FOSSILS. 

Schizotherus pajaroanus Conrad, Cat.*No. 165467, U.S.N.M. Left valve; 

length 72 mm. X 1. Merced formation, upper Pliocene, locality No. 

140, sea cliff immediately south of the mouth of Ano Nuevo Creek. 

A common form in the upper Miocene and Pliocene, originally de- - 

scribed as Venus pajaroana Conrad. 

Miopleiona oregonensis Dall, Cat. No. 165469, U.S.N.M. Aperture view 

of a specimen from which the canal has been broken; altitude, 

7S mm. X 1. Purisima formation, lower Pliocene, locality No. 189, 

Purisima Rock, 1 mile east of Ano Nuevo Point. Found in the 

upper Miocene and lower Pliocene. 

Phacoides annulatus Reeve, Cat. No. 165470, U.S.N.M. Right valve; 

length, 50 mm. X 1. Purisima formation, lower Pliocene, local- 

ity No. 139, same as fig. 2. 

Chrysodomus stantoni, new species, paratype, L.S.J.U., No. 1088. Speci- 

men from which canal has been broken; altitude, 79 mm. X 1. Puri- 

sima formation, lower Pliocene, locality No. 189, same as fig. 2. 

Supposed to be characteristic of the Pliocene, p. 386. 

Nucula (Acila) castrensis Hinds, Cat. No. 165471, U.S.N.M. Left valve; 

length, 15 mm. X 2. Purisima formation, lower Pliocene, locality 

No. 139, same as fig. 2. Also found recent. 

Bittium asperum Gabb, Cat. No. 165472, U.S.N.M. Aperture view of 

slightly imperfect specimen; altitude, 26 mm. X 3. Purisima forma- 

tion, lower Pliocene, locality No. 1839, same as fig. 2. Also abundant 

in the upper Pliocene fauna. 

Littorina petricola Dall. L.8.J.U., No. 1099. Aperture view of imperfect 

specimen; altitude, 10 mm. X 1. Merced formation, upper Pliocene, 

locality No. 21, between Feld Lake and Los Trancos Creek, 24 miles 

south-southwest of Stanford University. Originally described from 

Oregon. 

: Fusus portolaensis, new species, type, Cat. No. 165473, U.S.N.M. Aper- 

ture view; altitude, 58 mm. X 1. U. S. Geological Survey locality 

No. 4665, Etchegoin formation, Coalinga district, Fresno County, p. 

38d, 
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DESCRIPTION OF A NEW ISOPOD GENUS OF THE 

FAMILY DAJIDA. 

By Harrier Ricnuarpson. 

Collaborator, Division of Marine Invertebrates, U. S. National Museum. 

During the summer of 1884, the U. S. Bureau of Fisheries steamer 
Albatross collected a curious isopod off the south coast of Long Island 
at a depth of 707 fathoms. The specimen has been in the Peabody 
Museum, Yale University, until recently, when it was transferred to 
the collections of the U. S. National Museum. This form represents 
a new species and genus of Dajide. 

COLOPHRYXUS, new genus. 

Body of adult female, somewhat depressed, with the cephalic part 
projecting in front, and the lateral parts swollen, but not expanded 

anteriorly and not projecting in front of the head. 
Middle part of dorsal surface distinctly segmented into five seg- 

ments. 

Abdomen without any trace cf segmentation and triangularly pro- 

duced posteriorly in an obtuse point. 
The abdomen is without appendages, both uropoda and pleopoda 

being entirely absent. 
There are five pairs of legs, closely crowded around the oral area. 

Oral area small, rounded, and contracted behind. It is bounded 

laterally by the four pairs of coxal plates. 

The male has the head and first segment of the thorax fused. The 

following six segments of the thorax are distinct and subequal. The 

abdomen is indistinctly segmented into about six segments. There 

are no uropoda or pleopoda. 

The type of the genus is Colophryxus novanglia, the description of 

which follows: 
COLOPHRYXUS NOVANGLIZ, new species. 

Description of adult female——Body of adult female somewhat 

oval in outline, contracted anteriorly in the cephalic region and 

broadening posteriorly. 
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The cephalic part is large and projects far in front, being pro- 
duced ariteriorly in a wide marginal border. 

Fic. 1.—COLOPHRYXUS 

NOVANGLIZ. ADULT 

FEMALE. DORSAL 

VIEW. X 73. 

small, and closely crowded together. They are 
bounded laterally by the four pairs of coxal 

plates. (See fig. 2.) 

Description of male. 
and first thoracic segment fused. The following 
six segments are subequal. The abdomen is indis- 
tinctly segmented into five or six segments. There 
are apparently no pleopoda or uropoda. (See fig. 3.): 

Owing to the scarcity of material, a more detailed 
description can not be given. 

The middle portion of the thoracic region is 
segmented into five distinct segments, the first of 
which is much shorter than any of those follow- 
ing. The lateral parts are tumid, but not greatly 
swollen, and do not project anteriorly beyond the 
limits of the thorax, nor posteriorly quite to the 
extremity of the abdomen. 

The abdomen is entirely unsegmented, without 
any traces of segmentation and is devoid of ap- 
pendages. It is large and triangularly produced 
posteriorly with the apex obtuse. (See fig. 1.) 

On the ventral side the oral area is small, rounded, 

and contracted behind. The five pairs of legs are 

The male has the head 

FIG. 2.—COLOPHRYXUS 

Only one female and one male were collected by — yovancurm. Avent 

the U. S. Bureau of Fisheries steamer Albatross off FEMALE, VENTRAL 
VIEW. X 72. 

the South coast of Long Island at Station 2235 at a 

Fie. 3. —COLOPHRYXUS 

NOVANGLIZ. MALE 

X 273. 

depth of 707 fathoms. They were found in the 
trawl wings. The host is unknown. 

The type is in the U. S. National Museum and is 
Cat. No. 38958. 

In the indistinct segmentation of the abdomen 
of the male this genus is more closely related to 
Aspidophryxus Sars, Prodajus Bonnier, and Ar- 
throphryxus Richardson ’ than to the other genera 
of Dajide. The absence of pleopoda brings it 

closer to Arthrophryxus. The female, however, differs from the 
female of Arthrophryxus in the unsegmented abdomen. 

4 Crust. of Norway, II, 1899, pp. 227-228. 

b Proc. U. S. Nat. Mus., XX XIII, 1908, pp. 695-696. 



REMARKS ON THE HORNS AND ON THE SYSTEMATIC 
POSITION OF THE AMERICAN ANTELOPE. 

By Marcus Warp Lyon, Jr. 

Assistant Curator, Division of Mammals, U. S. National Museum. 

INTRODUCTION. 

The writing of these notes was prompted originally by the inquiries 

of correspondents regarding the deciduous character of the horns of 
the American Antelope, and later by the finding of a very curious 
Antelope horn in the collection in the U. S. National Museum 
(Plate XXXIX). In addition to giving a brief description of the 
horns of this animal, and the manner in which they are annually shed 
and renewed, I have taken this opportunity to make a few remarks 
upon the abnormal horn just mentioned and a somewhat similar case 
observed on a living specimen in London a few years ago, as well as to 
discuss briefly the systematic position of the American Antelope. 
These notes contain no new data as to the shedding of the horns of 
the Antelope. I have drawn freely from the literature on that point. 
The sources are clearly indicated in the footnotes and in the bibli- 

ography at the end of the article. 

HISTORICAL. 

Curiously enough the first printed statement regarding the shed- 
ding of the horns of the American Antelope was a denial by Audubon 
and Bachman ¢ that such an occurrence could take place. It was re- 

ported to them by hunters at Fort Union,’ that the Antelope dropped 
its horns and renewed them every year, somewhat after the manner 
of deer. Such a phenomenon was so unusual in the group of animals 

to which the American Antelope evidently belonged that the natu- 
ralists, regarding the belief as erroneous, took special pains to deny it. 
Two other American naturalists’ of note also denied the possi- 

bility of the Antelope shedding its horns, and that at a time subse- 

4Viviparous Quadrupeds of North America, II, 1851, p. 189. 

+’ Now Fort Buford, North Dakota. ; 

¢Coues, American Naturalist, I, 1868, p. 539. Cope, American Naturalist, 

XII, 1878, p. 557; XXII, 1888, p. 1081. 
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quent to the appearance of reliable printed statements concerning the 
true facts of the case. 

The second mention of this peculiarity of the American Antelope 
was made in 1858, in Cassin’s Report of the United States Exploring 
Expedition. Little attention seems to have been paid, however, to 
the brief observations “ published there. 

The first accurate observations on the annual shedding of the horns 
of the American Antelope were published in 1865.2 They were made 
on a specimen living in the gardens of the London Zoological Society. 
Several years before, however, in 1858, Dr. C. A. Canfield, of 

Monterey, California, had made very careful observations on the 
deciduous character of the horns, as shown in wild and semidomestti- 
cated animals. His notes were set forth at considerable length in a 
letter addressed to Prof. S. F. Baird, Secretary of the Smithsonian 
Institution. That any Antelope annually shed and renewed its horns 
appeared so improbable that the truth of the contents of Doctor 

Canfield’s letter was evidently doubted, for it was not published 
until after the appearance of the observations made on the living 
specimen in London. In the following year, 1866, this letter, was 

published in the proceedings of the London Zoological Society. 
Since then many articles on the subject have appeared in various 

publications. (See Bibliography.) 

DESCRIPTION OF THE GROWTH AND SHEDDING OF THE HORNS. 

The growth and shedding of the horns in males may be briefly out- 
lined as follows: The kids are born during the spring and are of 
course at that time hornless. By the middle of sumimer the first horns 
begin to appear, being small and conical and concealed in the hair of 

the forehead. They reach a length of nearly an inch by autumn. 
Early in the winter they drop off, leaving small knobs projecting 
from the frontal region about a half inch long and covered with 
hairs. Inside of a week these knobs are again covered with a small 

‘ap of horn. This horn increases in size from the base, for a year, at- 
taining a length of nearly six inches. The characteristic prong is 
not present at this age. In the early winter these horns drop off, 
leaving horn-cores about an inch and a half in length, covered, as in 
the first year, with a hairy skin. Horns immediately form on their 
{ips, and in addition, at the base and in front of the horn-core, an- 
other point of horn forms, which becomes the prong. By a gradual 
conversion of the epidermis of the skin covering the horn-core into 

“Doctor Marsh in Pickering’s notes in Cassin’s U. 8S. Explor. Exped., 

Mamm., Ornith., 1858, p. 68. 

vA. D. Bartlett, Proc. Zool. Soe. London, 1865, pp. 718-725, figs. 1-4. 

ec, A. Canfield, Proc. Zool. Soc. London, 1866, pp. 105-110. 
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horn, the horny tip at the apex of the core and the horny tip of the 
prong are consolidated into one solid horn. This process is repeated 
annually, the successive horns gradually becoming larger, until the 

maximum size is reached, which takes about five years. The fully 
mature horn has a strongly recurved and somewhat incurved tip and 
bears a well-developed prong in front. A fully developed horn is 
shown on Plate XX XVIII, fig. 5. In that specimen the tendency of 

the tip to twist backward and inward has been carried to such an 
extent that the apex has almost made a complete circle and is there 
directed forward, the horn being abnormal in this respect. There is 
no process of the bony horn-core for support of the prong in front 
nor under the extremity of the horn, both the prong and the curving 
apex being solid material. The core, however, is distinctly widened 
or marked by a very obtuse angle, corresponding to the position of 
the prong over it. The new horn, immediately after the old one has 
been cast, is very small and rests as a cap upon the tip of the blade- 
like bony horn-core. (Plate XX XVIII, fig. 3.) The remainder of 
the horn-core is covered with skin bearing long coarse hairs. The 
epidermis gradually develops into horn from above downward. The 
prong begins to form before the epidermis between the tip of the horn 
and the prong has been converted into horn. (See Plate XX XVIII, 
fig. 4, where some epidermis which is being converted into horn and 
some long hairs may be seen between the prong and the tip of the 
horn above. ) 

The time of year in which the horns are shed is the autumn or early 
winter. Old bucks drop theirs earlier than do younger animals, that 
is, the oldest individuals cast their horns in the month of October, 

while younger individuals cast theirs in December or the early part of 
January. 

The mechanical factor in the dropping off of the horns appears to 
be the rapid development of a new horn on the top of the horn-core 
and beneath the old horn which is about to be shed. This newly 
growing horn pushes the old one upward, loosening it from the horn- 

core to which it has been attached by the continuity of its substance 
with that of the horny layer of the skin covering the core.” It is also 
apparently held in position by numerous long hairs which have their 
roots in the skin covering the core, while many of their apices pene- 
trate into the substance of the horn. All observers say that when 
the horn is cast off its interior is lined with many long hairs, which 
were evidently pulled out from the skin covering the horn-core. On 
the other hand, the skin covering the core still possesses many long 
hairs whose apices once penetrated into the substance of the horn 
which has been pulled away from them. In the autumn of the year 

4Caton, The Antelope and Deer of America, 1877, p. 32, figs. 1 and 2. 
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the horns of the Antelope are always loosely attached to the bony 
core, and can be pulled off with little effort. The line of demarcation 
between the base of the horn and the surrounding skin at that time 
is well marked. In the earler part of the year the horny substance 
at the base of the horn insensibly passes into the structure of the ad- 
joining skin. 

Direct observations as to the growth and replacement of the horns 
of the female Antelope are lacking, but the process is probably not 
essentially different from that observed in the males. A horn and 
horn core of a female are shown in Plate XX XVIII, figs. 1 and 2. 
Common as is the American Antelope and as well developed the 

art of photography, I have been unable to find any published pho- 
tographs of an Antelope showing clearly the fully adult horn, the 
horn immediately after shedding, and its gradual development. Re- 
productions from pen-and-ink drawings of animals just after the 
shedding of the horn and its appearance a few weeks later have 

been published. 

ABNORMAL HORNS. 

Plate XX XIX shows the skull of an American Antelope with a 
“shed” horn that has not been cast off. It is loose on the new but 
well-developed horn beneath it, but firmly attached, so that it can not 
be removed without injury to the specimen. Both the new and the 
old horns have well-developed prongs. On the right side the old 
horn had been cast off. The horns in this specimen are abnormal 
in that both are bent decidedly forward. Examination of the skull 

shows no apparent cause for this malformation, nor is it evident why 

the old horn should not have been cast off. 

A most interesting instance of the retention of each year’s growth 

of horn has recently been published and illustrated by Mr. tae 
Pocock.” In this case the horn curved forward, downward, and 

backward, making almost a complete circle when seen from the side. 
Six successive annual growths of horn were quite firmly united with 
one another. None of them showed a prong. This animal had been 
castrated when young, and to this fact Mr. Pocock attributed the 

anomaly. Mr. W. M. Hinman,’ who had a young castrated Ante- 
lope in captivity for a short time, makes no mention of any peculi- 
arity of its horns. His specimen, however, met with an untimely 
death, perhaps before the anomalous horns had had time to manifest 

themselves. 

4 Bartlett, Proc. Zool. Soc. London, 1865, pp. 718-725, figs. 1 and 2. Hays, 

American Naturalist, II, 1868-69, pp. 131-133, four text figs. and pl. Il. 

Forbes, Proc. Zool. Soc. London, 1880, pp. 540-543, figs. 1-3. 

+> Proc. Zool. Soc. London, 1905, I, pp. 191-197, figs. 28 and 29. 

¢ American Naturalist, II, 1869, pp. 659-670. 
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SYSTEMATIC POSITION OF THE AMERICAN ANTELOPE. 

Nearly all systematists have united in placing the American Ante- 

lope, Antilocapra americana (Ord), in a separate monotypic family, 
Antilocaprid, distinct from the other Ruminants, cn the ground 

that it combines in a measure the characters of deer (Cervide) and 

of oxen, sheep, goats, and true antelopes (Bovide). In support of 
this, it is pointed out that its horns are branched and shed annually, 

both characters of deer, but that it is also a hollow-horned rumi- 
nant like cattle, etc. To one who gives the matter consideration, it 

becomes clear that there is no resemblance between the horns of the 
Antelope and the so-called horns, or antlers, of the deer, and there is 
every resemblance structurally and physiologically between the Ante- 
lope’s horns and those of the Bovide. 

The antlers of the deer are branched processes of the frontal bone, 
shed and renewed annually. Each antler is supported on a distinct 
and permanent outgrowth of the frontal bone known as the pedicle. 

The base of the antler where it is attached to the pedicle is marked 
by an outgrowth or ring of bone known as the burr. When the 

antler is about to be shed, the bone at the junction of the antler with 
the pedicle is absorbed and the antler falls off. The skin which per- 
manently covers the pedicle immediately grows up over the upper 
surface of it. From the top of the pedicle the new antler grows out, 
being always covered with the growing skin from the pedicle. This 
skin is very vascular and covered with velvety hair. The growing 
antler itself is very vascular in its interior so that the bone of which 

the antler is composed is rapidly formed. When the antler reaches 
maturity, the blood supply to the skin covering it is gradually 
diminished so that it dries up and eventually peels off, leaving the 
naked bone of the mature antler exposed. The development of the 
burr at the base of the antler probably assists in cutting off the sup- 
ply of blood to the velvet of the antler. The blood supply to the 
antler itself in the interior is gradually diminished, so that by the 
time the antler is to be shed it has become practically so much dead 
bone. 

In the Bovide, and in the American Antelope as well, the horn is 
an epidermal outgrowth of definite material known as horn sup- 
ported by a well-developed process of the frontal bone beneath it 
known as the horn-core. This latter is permanent, never cast off, 
and is simple and unbranched, but conforming more or less to the 
shape of the horn which it supports. The horn proper, the epider- 
mal outgrowth, is added to annually. In the typical Bovide the 
annual increment is not cast off and can be seen at the base of the 
horn in the form of the well-known annual rings. In the Ante- 
lope the annual increment is cast off each succeeding year and no 
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annual rings of growth are seen at the base of the horn, so that, as 
Doctor Canfield « intimated it might have been Sten eaind that the 
American Antelope did shed its horns merely by an examination of 
those structures. The horn of the Antelope can not be said to branch 
in the sense of the branching of the antlers of the deer. The prong 
in front is merely a modification of the shape of the horn substance 
proper and can not be considered as morphologically different from 

the various ridges and twists that occur on the horns of many of the 

typical Bovide. 
That each year’s successive growth of horn may not be shed in 

the Antelope as an abnormal process is beautifully shown in Mr. 
Pocock’s specimen, mentioned above, and to a less extent by the speci- 
men illustrated on Plate XX XIX. If the branching and shedding 
of the horns are regarded as the main family characters, then the 
castrated buck in the possession of the London Zoological Society 
possessed none of them. That the typical Bovide may as an abnor- 
mal event cast a horn in a manner entirely similar to that of the 
Antelope is shown in the case described by Grill” of a cow casting 

its horn, without traumatism. 
The placing of the genus Antilocapra as the sole representative of 

a family, Antilocapride, on an equality with the Cervide and the 
Bovide is unnatural, as was pointed out by Cope® long ago. The 
visceral anatomy, the osteology, and the dentition, as shown by Dr. 
James Murie,? associate Antilocapra with the Bovide. The only 
essential difference between Antilocapra and the other Bovide is the 

casting off of the annual increment of its horn. I see-no reason on 
this account for its separation as a distinct family of the Artiodac- 
tyla. Its true position is clearly no more than an aberrant subfamily, 
Antilocaprine, of the Bovide as the latter are at present understood, 
the essential characters of the subfamily being horns deciduous, with 
a characteristic branch or prong in front, and absence of annual rings 
of growth at base of horn. In addition to these plainly seen char- 
acteristics may be mentioned the large number of cutaneous glands 
possessed by the American Antelope,’ 1 postmandibular, 1 ischial, 
2 interdigital, 1 hock, present as pairs, and a,median gland on the 
lower back, above the white patch of the rump. Neither cerumen 
or lachrymal gland, nor inguinal glands are present, though often 
found in other Bovide. The ischial glands and the one on the 
lower back are not found on any of the other Bovidee, so far as I am 
aware. Doctor Murie has shown that the hair of the American 

“Proc. Zool. Soc, London, 1866, pp. 105-110. 

4’ Der zoologische Garten, IV, 1863, pp. 254 and 255 

¢ American Naturalist, XXII, 1888, p. 1081. 

@Proc. Zool. Soc. London, 1870, pp. 334-868. 

€ Proc, Zool. Soc. London, 1870, p. 840; 1866, p. 106. 
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Antelope as compared with the hair of the other ruminants is peculiar 
in possessing markedly denticulate cells in the medulla.o|© When 
the osteology of the Bovidie is better known, it is probable that the 
American Antelope will be found to possess certain peculiarities 
of structure not found elsewhere in the family, but, so far as our 
present knowledge goes, it has no peculiarities that are not found 
to a greater or less extent in other members of the family. 

BIBLIOGRAPHY. 

The following list contains the references to the original articles on the 

subject of the annual shedding of the horns of the American Antelope that 

have come to my notice: 

1851. AupuBON, J. J. and BACHMAN, J.—[Remarks on the supposed shedding 

of the horns of the Antelopes.] 

Viviparous Quadrupeds of North America, II, p. 189. 

The authors deny the possibility of the horns being shed. 

1858. CASSIN, JOHN.—[Doctor Marsh’s observation on the horns of the Ante- 

lope. ] 

United States Exploring Expedition, Mammalogy and Ornithology, 

p. 63. 

Cassin gives this quotation from the notes of Dr. Charles Pickering : 

“Doctor Marsh assures me that the horns of this animal are shed 

annually like those of the deer.” 

1863. WEINLAND, D. F'.—[ Editorial note. ] 

Der zoologische Garten, IV, p. 225. 

On the casting of a cow’s horn by natural causes mentions a like 

case observed in the American Antelope. 

1864. Martin, L.—Die Hornbildung bei der Mazama-Antelope. 

Der zoologische Garten, V, 1864, pp. 254-256. 

Describes the structure of the growing horn, but evidently not aware 

of its annual shedding. 

1865. BartTLteTt, A. D.—Remarks upon the affinities of the Prongbuck (An- 

tilocapra americana). 

Proc. Zool. Soc. London, 1865, pp. 718-725, figs. 1-4. 

Describes the actual shedding of the horns of a living specimen in 

the possession of the London Zoological Society. 

1866. CANFIELD, CoLBer?t A.—On the habits of the Prongbuck (Antilocapra 

americana) and the periodical shedding of its horns. Publication of 

a letter written at Monterey, California, September 10, 1858, addressed 

to S. F. Baird, Secretary, Smithsonian Institution. 

Proc. Zool. Soc. London, 1866, pp. 105-110. 

A very complete and careful account of the growth and annual 

shedding of the horns of the American Antelope. 

1869. Hays, W. J.—The Prong-horn Antelope. 

American Naturalist, II, pp. 181-133, four figures on page 132, and 

figs. 1 and 2 on Plate 3. 

A careful account based on four years’ observations. of a living 

specimen, with illustrations of mature and newly formed horns. 

4Proc. Zool. Soc. London, 1870, pp. 340-342, fig. 1, p. 341. 
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1869. Cooper, J. G.—The fauna of Montana Territory. 

American Naturalist, II, p. 537. 

A brief note stating with reasons “ There seems to be some founda- 

tion for the belief that the horns of these Antelopes are deciduous.” 

1869. Hinman, W. M.—Shedding of the horns of the American Antelope 

(Antilocapra americana). 

American Naturalist, II, pp. 659-670. 

“ Communicated in a letter received by the Smithsonian Institution, 

Washington, D. C.” A careful account of the annual shedding and the 

growth of the horns. 

1876. Caton, JoHN DEAN.—The American Antelope or Prong Buck. 

American Naturalist, X, pp. 193-205, figs. 10 and 11 and a reprint of 

Hay’s figures in the American Naturalist, II, pp. 181-135. 

A careful and detailed account of the shedding and growth of the 

horns, 

1877. Catron, JoHN DeaAN.—[On the growth and shedding of the horns of the 

Antelope. ] 

The Antelope and Deer of America, pp. 25-85, figs. 1 and 2. 

A yery comprehensive account of the growth and shedding of the 

horns, including the histologic structure, which is illustrated. 

1877. WiLListon, S. W.—The American Antelope. 

American Naturalist, XI, pp. 599-603. 

Remarks that the weight of evidence is strongly in favor of the 

annual shedding of the horns, but he is not ready to affirm it. 

1878. Enpiicu, F. M.—‘‘ General Notes.” 

American Naturalist, XII, p. 557. 

Thinks that Antelopes do shed their horns, but only at irregular 

intervals. 

1880. Forses, W. A.—LExhibition of drawings of the horns of the Prongbuck, 

and remarks upon the shedding of the horns of this animal. 

Proc. Zool. Soc. London, 1880, pp. 540-543, figs. 1-35. 

Describes a horn shed October 19, and gives figures of the new horn 

just after the shedding and four weeks later. 

1882. Forses, W. A.—Exhibition of the horns of a Prongbuck, and remarks 

upon the shedding of them. 

Proc. Zool. Soe. London, 1882, p. 1. - 

Exhibition to the Society of the horns shed by a living specimen, one 

November 15 and the other November 24, 1881. 

1889. Warp, Henry L.—Horns of the Prong-Buck (Antilocapra). 

Science, XIII, pp. 70-71. 

Gives a summary of the literature and adds observations of his own 

to demonstrate the shedding. 

1905. Pocock, R. I.—The effects of castration on the horns of a Prongbuck 

(Antilocapra americana). 

Proc. Zool. Soc. London, 1905, I, pp. 191-197, figs. 28 and 29. 

Description and illustration of a remarkable specimen in which the 

successive horns had not been shed for at least six years. This effect > 

was probably due to the castration of the animal. 

1906. Seron, Ernest THompson.—The Prong-horned Antelope. The Prong Buck 

of America (Antilocapra americana Ord. 1818). 

Scribner’s Magazine, XL, pp. 383-49. 

Discusses the horns on page 36, and quotes observations of Mr. W. R. 

McFadden showing that the horns are cast in the fall. 
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1907. Mrarns, EpaaAr ALEXANDER.—Mammals of the Mexican Boundary of the 

United States. 

Bull. U. S. Nat. Mus. 56, Pt. 1, pp. 224-226. 

A very good and careful account of the sheddifg of Antelope horns as 

observed by Doctor Mearns on living and freshly killed wild indi- 

viduals. 

Plate XXV in Baird’s Mammals of North America, 1857, gives many illustra- 

tions of the various shapes of the horns of the Antelope, at maturity and dur- 

ing the process of growth. Professor Baird was evidently not aware of the 

annual shedding of the horns. The interpretation of the ages and stages of 

growth of the horns illustrated on the plate are given in Doctor Canfield’s letter 

published in 1866, 

EXPLANATION OF PLATES. 

PLATE XXXVIII. 

All figures about 7 natural size. 

Fig. 1. Right horn-core of adult female, Cat. No. 1078, from Presidio del Norte, 

Mexico. 

2. Right horn of adult female, Cat. No. 144985, from Montana. 

3. Newly formed left horn of a young adult male, Cat. No. 111702, from 

Medicine Hat, Alberta. Most of the horn-core is uncovered with horn. 

The blunt angle over which the prong was to grow is seen at the base 

of the horn-core. 

4, Half-grown left horn of an adult male, Cat. No. 111708, from Medicine 

Hat, Alberta. Horn has formed for the apex of the horn and for the 

prong. The rest of the horn-core was presumably covered with skin. 

Some of this skin in the process of cornifying, together with long 

hairs, is seen on the horn-core above the prong. 

5. Fully matured left horn of an adult male, Cat. No. 86595, from Wyoming. 

This horn is not typical in that the apex is twisted forward instead 

of backward, as is usually the case 

PLATE XXXIX. 

About 2 natural size. ote 

Adult male, Cat. No. 20776, from Wyoming. The horns of this specimen are 

decidedly abnormal in their marked forward inclination. The horn- 

core as well as the horn itself is bent forward. The specimen is still 

further abnormal in that the old shedding horn on the left side has 

not been cast off but is still firmly attached to new-formed but well- 

developed horn beneath it. 
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ABNORMAL HORNS OF AMERICAN ANTELOPE. 

FOR EXPLANATION OF PLATE SEE PAGE 415. 





DESCRIPTION OF A NEW BRITTLE STAR FROM THE 

UPPER MIOCENE OF THE SANTA CRUZ MOUNTAINS, 
CALIFORNIA. 

By Rauen ARNoLp, 

Paleontologist, U. S. Geological Survey. 

INTRODUCTION. 

While engaged in field work on the Santa Cruz quadrangle during 
the summer of 1901 two beautifully preserved though somewhat im- 

perfect molds of a brittle star were found by Mr. W. J. Miller in the 
soft arenaceous shale immediately overlying the Santa Margarita 
sandstone south of Scott Valley, Santa Cruz County, California. 
The casts made from these molds exhibit so many diagnostic char- 
acters that it has been deemed expedient to prepare the following 
description. No other fossils were found with the stars but from 
such forms as 

Astrodopsis antiselli Conrad and 
Pecten crassicardo Conrad 

which have been found in the clear white sandstone immediately 

underlying the shale, the age of the stars is known to be upper 
Miocene (upper Santa Margarita formation). 

The form of description used by Lyman in his monograph on the 
Ophiuroidea® has been followed as closely as the state of preserva- 
tion of the specimens would permit. 

‘The writer wishes to acknowledge his indebtedness to Mr. Austin 
Hobart Clark, of the U. S. Bureau of Fisheries, for assistance ren- 

dered during the preparation of this paper. 

“Theodore Lyman, Report on the Ophiuroidea dredged by H. M. S. Chal- 

lenger during the years 1873-1876, Challenger Repts., Zoology, V, Pt. 1, 

pp. 1-386, pls. I-xtvi. 4°. London, 1882. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXIV—No. 1620. 
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Genus AMPHIURA Forbes. 

AMPHIURA SANCTZECRUCIS, new species. 

Plate XL. 

Description.—Disk attaining a diameter of 13 mm., delicate, cov- 
ered with small naked, overlapping scales. Arms five, long, slender, 
even or tapering very slightly and more or less flattened. Arm 
spines moderately short and sharp pointed, approximately equal in 
length to the width of the dorsal median plates. Upper arm plates 
simple, breadth about 14 length; lower arm plates deeply grooved 

in the median line. 
Disk pentagonal in outline, the arms passing out from the sides 

rather than from the angles, this being due to the spreading of the 
disk upon compression by the containing fine clayey sediments; whole 
dorsal surface of disk covered with overlapping scales, which, in the 

cast serving as the type, are minutely shallowly punctuate corre- 

sponding to numerous microscopic protuberances in the original ani- 

mal. Radial shields moderately large, of a short, pear-seed shape, 
pointed within, outer edge sharply rounded, inner edges nearly 
straight and separated by 5 prominently overlapping scales (the 
continuation of the upper arm scales, but shorter than the latter), 
which narrow rapidly toward the points of the shields. Between 

the radial shields of adjacent arms are about 7 rows of small over- 
lapping plates, the middle row apparently much larger than the 
others. The specimen exhibiting the ventral side is so much crushed 
that its characteristics are unrecognizable. Upper arm plates simple, 
small, breadth about 1} length, slightly narrowed within, broader 
without, straight front, back and sides. Side plates small, triangular, 
with sharp cornered, beveled edges. Under arm plates quite similar 
to upper, except deeply medially longitudinally grooved. Spines 

at least 4 to a segment; about 14 times length of upper arm plates, 

rounded, sharp. 
Dimensions.—Specimen exhibiting dorsal surface; diameter of 

disk 13 mm.; arms at least 25 mm. long, and probably several times 

this amount; width near disk 2 mm., upper arm plates 0.7 to 0.8 

mm. long. 

Specimen exhibiting ventral surface: diameter of disk 6.5 mm.; 
arm at least 20 mm. long and probably at least twice this length 

judging by taper. 
Notes.—The two specimens upon which this species is founded 

are beautifully preserved molds, the larger one, which is taken as 
the type, showing the dorsal surface, the smaller one the ventral. 
As would be expected, the surfaces of the disks are considerably 
crushed and distorted, but enough characteristics are visible to admit 
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of the above specific description. The specimens have been compared 
with the recent alcoholics in the collection of the U. S. National 
Museum, but no forms agreeing even remotely with the fossils were 
found. Both A. H. Clarke and the writer are of the opinion that 
the fossils belong to the genus Amphiura, although, as might be 
expected in molds, some of the diagnostic characters are lacking. 
The species is named in honor of the Santa Cruz quadrangle near 
which the types were obtained. 

Type—tLeland Stanford Junior University, Geological collection 
No. 1078. 
Paratype.—Cat. No. 165431, U.S.N:M. 
Horizon.—Santa Margarita formation, upper Miocene. 

Locality.— Santa Cruz County, hills immediately southeast of Scott 
Valley, 6 miles north-northeast of Santa Cruz. (W. J. Miller.) 

OT 
“= ( 

) 

Proc. N. M. vol. xxxiv—08 



PLATE XL. 

Amphiura sanctecrucis Arnold, new species. 

Fic. 1. View of east of dorsal portion, enlarged 5 times. Type. Coll. Leland 

Stanford Junior University, No. 1078. Upper Miocene (Santa Mar- 

garita formation), Scott Valley, Santa Cruz County, California. 

View of cast of ventral portion, enlarged 38 times. Paratype. Cat. No. 9 

165431. U.S.N.M. Same locality as fig. 1. 

ae 
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A NEW CALIFORNIAN MIOCENE BRITTLE STAR. 

FOR EXPLANATION OF PLATE SEE PAGE 420. 





THE LATE NIAGARAN STRATA OF WEST TENNESSEE. 

By Wim F. Parr, 

Of Lebanon, Kentucky. 

and 

Ray S. Basster, 

Curator, Division of Invertebrate Paleontology, U. S. National Museum. 

Probably nowhere in America is a more complete and_ better 
exposed section of Niagaran strata than that shown along the Paleo- 
zoic geanticline of West Tennessee. This section is well exposed 
along the Tennessee River and its tributaries, but the many fine 
fossils that have made this classic ground for the paleontologist have 
come almost entirely from the conspicuous white-capped, rounded 
hills or “ glades” seattered through portions of Decatur, Perry, 
Wayne, and Hardin counties. A portion of this Niagaran section 
contains rather thick beds of white clays and clayey limestones, 
which weather into soils unfavorable to the growth of much vegeta- 
tion. Therefore, when these particular strata happen to occupy the 
top of the hills or are exposed along their slopes, spaces almost 
entirely barren of vegetation occur in otherwise well-wooded areas, 
and because of their white clayey soil, such bare spots or glades, as 
they are locally known, are visible for considerable distances. The 
strata whose disintegration primarily gave rise to these spots are 
usually very fossiliferous. In process of erosion the fossils are left 
behind, so that in the course of time most of the glades become ideal 
collecting grounds. Indeed, fossils are sometimes so abundant on 
the glades that specimens can be shoveled up literally by the bushel 

measure. 
Despite the fine fossils and good sections afforded by the area, 

comparatively little has been done on its paleontology, and but one 
writer has published on its stratigraphy in any detail. The present 
contribution is based upon several short seasons of study and collect- 
ing by Mr. Pate, and upon a joint study of the rocks by both authors 
during two weeks of the summer of 1907. Much of the senior 

PROCEEDINGS U. S. NATIONAL Museum, VoL. XXXIV—No. 1621. a 
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author’s time was devoted to collecting the echinoderm fauna of the 
area for Mr. Frank Springer, but, in tracing the various crinoid 
horizons, an exceptional opportunity was afforded to study the 
stratigraphy in detail. This collecting resulted in the addition of 
many new species to the already considerable crinoid fauna and in 
the discovery of material affording new data concerning the 
described forms. These crinoids are at present being studied by Mr. 
Springer, who expects to publish a special monograph upon them in 
the near future. Besides the study of the stratigraphy with Mr. 
Pate, the junior author paid particular attention to the collection of 
the other classes of fossils, so, by a combination of efforts, it is 
hoped to add something to the knowledge of the region. Practically 
all of the echinoderms found on these various trips are a part of the 
Springer collection, while all of the remaining specimens belong to 
the U. S. National Museum. 

In 1847, Roemer visited this glade region and spent about five 

weeks collecting the fauna. The country was then very sparsely 
settled, and his efforts were, of necessity probably, confined te De- 
ratur County, in the vicinity of Dixon Spring and Brownsport Land- 
ing, where he could secure living accommodations. Practically all 
the species which in 1860 were described by him in “* Die Silurische 
Fauna des Westlichen Tennessee ” were collected on the glades of the 
locality mentioned. Since Roemer’s species have been procured from 

the same sections and localities by subsequent collectors, there is 

now no doubt regarding their geologic position. Troost, Safford, 
Worthen, Wachsmuth, Rominger, and other paleontologists collected 
on the glades repeatedly, but, aside from the publication of a new 
species now and then, nothing further has been done upon the 
paleontology. 

The first account of the stratigraphy of these Silurian rocks was 
given by Professor Safford in 1861, and later in his Geology of Ten- 
nessee, In 1869, where the Niagaran rocks are subdivided into two 
nearly equal portions, each about 100 feet thick, a lower or variegated 
bed and an upper or sponge-bearing bed. The general section pre- 
sented by Professor Safford, taken from the type locality at Clifton, 
is as follows: 
(2) Meniscus limestone. 

(0) Sponge-bearing bed; gray, crinoidal, and argillaceous lime- 

stones, many of them glade-forming, highly fossiliferous, 

containing sparsely thin layers of chert___________________ 90 feet. 

(a) Variegated bed; gray, red, and mottled limestones, inter- 

stratified; many layers argillaceous; Orthocerata abundant 

in its lower part. Clifton is located in part upon it_______ 96 feet. 

Hntire thickness” of shlressto rere] @ ree 186 feet. 

7Amer. Jour. Sci. (2), XX XI, pp. 206, 207. 



No. 1621. LATE NIAGARAN STRATA—PATE AND BASSLER. 409 

The name Meniscus limestone is misleading, since the characteriz- 
ing sponge, Astrwospongia meniscus, is found only in the upper or 
sponge-bearing bed. In 1876 this name was changed to the Clifton 
limestone by Safford and Killebrew in their Elementary Geology of 
Tennessee. 

In 1903, Dr. A. F. Foerste * published his valuable paper “ Silurian 
and Devonian Limestones of Western Tennessee,” by far the most 
important contribution to this subject. Doctor Foerste’s studies led 
him to recognize in Safford’s Variegated beds the Clinton, Osgood, 
Laurel, and Waldron formations of the western flank of the Cincin- 

nati geanticline, and at the top of this division two new formations, 

the Lego limestones and Dixon beds. To Safford’s upper member, 
or sponge-bearing bed, as exposed at Clifton and Brownsport Fur- 
nace, Foerste applied the new name Brownsport. Other new names, 

the Maddox limestone of early Niagaran age, the Glenkirk limestone 
for a combination of the Laurel, Waldron, and Lego, when these 
could not be separated, and the Gant bed for an arenaceous limestone 
phase of a part of these late Niagaran rocks, were instituted. Doc- 
tor Foerste’s article contains much valuable information, but his 
arrangements of facts, particularly in the description of sections, is 
such that it is difficult to assemble his evidence. We are in accord 
with most of Foerste’s work on the lower portion of the Niagaran, 
and our efforts in this paper are to present a detailed account of the 
late Niagaran, with particular reference to the Brownsport divi- 
sion. We have made free use of Doctor Foerste’s work and wish to 
acknowledge our indebtedness to his publication. 
A study of the stratigraphy of this general area has shown numer- 

ous unconformities in strata which are essentially horizontal. The 

geologic range is from the lowest Trenton to the Mississippian, but 
the main geologic divisions are seldom conformable. The lowest 
Trenton is succeeded by the uppermost Cincinnatian strata; the 
Niagaran rocks are followed by Helderbergian strata of New Scot- 
land age, ana even in these larger divisions unconformities are noted 
between their individual members. 

Such minor unconformities are indicated in the table of sections 
on page 428. It may also be noted that, so far as observed, no single 

locality affords a complete and continuous section of all the Niagaran 
strata known to occur in the area. For example, at the type-locality, 
Clifton, in Wayne County, a considerable portion of the late Niag- 
aran is wanting; even at Decaturville, where probably the most com- 
plete section of the entire area may be seen, several members are 
missing. It is, therefore, only by comparing section after section 
that the complete succession may be determined. The composite 
section offered on a subsequent page was thus compiled. 

4 Journal of Geology, XI, pp. 554-715. 
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As noted before, our attention was directed more particularly to 
the Brownsport bed and succeeding strata, or, in general terms, the 
late Niagaran rocks. These strata have furnished by far the most 
of the fossils from the glade region, and reference by most authors 
to the Niagaran fauna of Western Tennessee is not to the Clifton 
limestone as a whole, but to this particular division. Careful col- 
lecting and detailed stratigraphic work has convinced us that the 
post-Dixon strata of Niagaran age, instead of being a bed of hetero- 
geneous clayey shale and limestone, referable to only one formation, 
the Brownsport, contains at least four divisions well marked faunally 
and lithologically, and interesting furthermore because of their un- 
conformable development. Accepting the term Brownsport and 
defining it as a group, we would propose in addition the following 
new formations: Beech River, Bob, Lobelville, and Decatur. The 

several classifications proposed for these rocks may then be tabulated 
as follows: 

Niagaran strata of West Tennessee. 

| 
| : 

Safford, 1869. Foerste, 1903. Pate and Bassler, 1908. 

Decatur. 

2 : {Coral zone. 
Gant. Lobelville. 

: |Bryozoan zone. 
he NES 

Be) lo | onecoay zone. 

§ 2) Bob. Dictyonella zone. 

= Sponge bearing bed. 5 leadinatee zone. 

Y Pas Eucalyptocrinus zone 

= Brownsport. Beech River. !Troostocrinus zone. 

& : leceeoctine zone. 
3 Menis-] _ ome ; J 2. st oS Cee 

Z cus. 
; Dixon. Dixon. 

Lego. Lego. 

Waldron. >Glenkirk. Waldron. 

Variegated bed. Laurel. Laurel. 

Osgood. Osgood. 
6 Maddox: i 6 

Clinton. | Clinton. 

L = = en Dee 

SECTIONS. 

In order to show the character and occurrence of these divisions, 

we have thought it best to first give detailed sections at (1) the type 

locality of the Clifton limestone, (2) at Brownsport Furnace, whence 
the Brownsport group derives its name, (3) at Decaturville. and 

(4) at several other localities where variation from these more com- 

plete sections have been noted. The individual formations of the 
late Niagaran are then discussed, followed by our interpretation 
of the complete section of the area, constructed from the various 

localities studied. Finally the occurrence of the same faunas in areas 
other than West Tennessee, is noted. 
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CLIFTON, TENNESSEE, 

The section at Clifton is well exposed along the river bank, the low- 
est beds being shown north and south of the old cement mill, where a 
fault brings the Middle Ordovician Hermitage limestone in contact 
with the Dixon. Proceeding southward from this point, the Dixon 
and overlying formations are well exposed; northward along the river 
bank and then along the slope of the hill back of Clifton, the entire 
section can be made out in more or less detail. The Waldron, with 
its typical fauna, is well shown along the river bank about one-fourth 
of a mile south of the cement mill and also in the town of Clifton 
itself. The following section is a combination of these several ex- 
posures. In this, as well as in the following sections, the strata are 
arranged under the formations and subdivisions recognized by us, 
and described more in detail on succeeding pages. 

Nection at Clifton, Wayne County, Tennessee, 

Gravel beds. 

Silurian (Niagaran). 

10. Beech River formation. Feet. 

c. Eucalyptoecrinus zone. Dark blue shales with many cherty 

laiVerES same LOSSIIS ea bundant= == 4 == See ee ee 364 

6. Troostoecrinus zone. Blue shales and limestones holding 

Troostocrinus and associated fossils and arranged as 

follows: 

5. Mimestone layer 22 22225> 5 = aed 5S Rig UR Vs al 

2a Fe) BERKS tS) ara Ree at ae eS Pe ne ee 13 

DM OOMpPACh MNES LONGHS Sat Maia Ieee oe SA 2 

OES Ua S Tey] Ce ae Rl ret a 18 

1. Compact limestone in layers varying from 1 to 6 

inches sinethickiEss = see wee eae 5 

a, Coccocrinus zone: 

5. Blue shales with thin beds of nodular cherty 

TEN CSE Cees eter ses Sa hs A eS ee 64 

4, Blue shales with four or more well defined chert 

bandsmtoe2 inches sthick === ee See 3 

8. Blue shales free from chert, irregularly developed_ 0-7 

2. Grayish white crinoidal limestone with a purplish 

Tineenwhentreshive broken= ss === ess. == == 63 

1. Blue shales weathering white upon exposure____~_ 2 

9. Dixon formation. 

Red shales and clayey limestones with occasional layers of 

white argillaceous limestones. TIistulipora hemispherica 

PNET eA DUNC an tees a ae oe ee ea ee 44 

8. Lego limestone. 

b. Compact gray limestone with layers of reddish, more 

AMM ACCOUSH NO CK ae ot eee ee ee eee 144 

a .Compact white) massive limestone=_—~—-2— == = eee 313 

7. Waldron shale. 

White indurated clay and white argillaceous limestones 

with the typical Waldron fauna, among the species being 
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Feet. 

Bucalyptocrinus magnus, BE. elrodi, Stephanocrinus gemmi- 

formis, Dictyonella reticulata, Meristina maria, Homao- 

spira evar, Nucleospira pisiformis, Anastrophia internas- 

cens, Leptana rhomboidalis, Rhipidomella hybrida, Cal- 

LODO CLEC Cbs Ct Ce ee eee 3 

6. Laurel limestone. 

Massive, reddish purple argillaceous and subecrystalline lime- 

STON 6 200 25 2 Pe ETN Oe eee a ee ee 25 

5. Osgood limestone. 

Thin-bedded reddish argillaceous limestone holding Stephano- 

crinus osgoodensis and typical Caryocrinus ornatus_—_———_—_—_~ 14 

4, “ Clinton” formation. 

White to light brown crystalline fossiliferous limestone with 

greenish brown chert. This layer has yielded the follow- 

ing fossils: Leptena rhomboidalis, Dalmanella elegantula, 

Platystrophia daytonensis, Orthis flabellites, Cyclonema day- 

tonensis, Illanus daytonensis, Calymene vogdesi, Cyrtoceras 

subcompressum, Favosites favosus, F. niagarensis, and Haly- 

SLLCS .COLOWULATUS ao Ae ee ee ee al 

Ordovician (Cincinnatian). 

3. Fernvale (Richmond) formation. 

b. Bluish shales with Rhynchotrema capaxr, Dinorthis sub- 

quadrata, D. proavita, and Rhombotrypa quadrata, 

WE Voraherabhyaronm aNo(e ics ee ee Te 153 

a, Coarse-grained,  cross-bedded, light-colored phosphatic 

limestone with Rhynchotrema capar and Strophomena 

plonodorsata. Wbeipers) Vimestone;2ses = ane 19 

2. Arnheim (‘‘ Warren”) formation. 

Coarsely crystalline phosphatic limestone weathering into 

abundant chert fragments. Dinorthis retrorsa, Leptena 

rhomboidalis, and Rhynchotrema dentatum var., are the 

most abundant brachiopods, while several species of bryo- 

zoa are sometimes so numerous as to fill the entire layer. 

The lowest layer of this formation is of dark-colored con- 

glomeratic material made up of the casts of Cycloras, 

and containing large and small fragments of the underly- 

ine Elermitage: limestone] ee 0-3 

Ordovician (Mohawkian). 

1. Hermitage (‘* Saltillo”) formation. 

Bluish-gray, compact argillaceous limestone layers two to 

five feet thick, alternating with blue shales of equal thick- 

BROW NSPORT FURNACE, TENNESSEE. 

Tn the vicinity of Brownsport Furnace two well-marked glades ex- 
pose a fine section of the various beds belonging to the Beech River, 
Bob, and Lobelville formations. The red limestones and shales of the 
Dixon may be seen at the base of the southern glade, while the young- 
est Paleozoic rocks of the section—the Devonian black shale—were 
exposed in the hillside northwest of the furnace. 

“This name is provisionally employed for the western rocks referred to the 

Clinton by Foerste and others. 

> Foerste, not Leipers formation, Hayes and Ulrich. 
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Section at Brownsport Furnace, Decatur County, Tennessee. 

aravel beds. 

Devonian. Feet. 

Chattanooga shale (exposed along hillside northwest of furnace)_. — 

Silurian. 

3. Lobelville formation. 

Coral zone. Yellow clays and argillaceous limestones hold- 

ing an abundant coral fauna. Contains numerous speci- 

mens of several species each of Favosites, Heliolites, Clado- 

pora, Cystiphyllum, Alveolites, and Thecia, and Amplerus 

SATUTILC 0 eee a eee ee Dee So Re oe SES ive 20 

2. Bob formation. 

d. Somewhat massive argillaceous limestone with few fossils_ 15 

c. Blue clay and shales with many brachiopods. J/eristina 

maria-reameri, Dictyonella gibbosa, Gypidula  remeri, 

Merista tennesseensis, Uncinulus tennesseensis, and Wil- 

sonia saffordi, and a small form of Atrypa reticularis 

mngarensis’ particularly abundant 22-22" = i 17 

b. Thin yellow argillaceous limestone alternating with shale__ a 

a, Gray, rather massive limestone containing large examples 

OOM CUULWS. SITICILONGI== = ae 4 

1. Beech River formation. 

CU GAY OCU SeeZ ONC yee a ee eee ET ee EY 10 

b= Eroostocrmus .zone2. == Bai oe oe Phen eS Se ae SF 24 

Gs, Coccoerinus Zones ===. a8 2S wie pee ARN Py Sor sg ea ee ES ils 

Dixon formation. 

Red argillaceous limestones and shales, exposed at base of south- 

TSEC] cl te eee ere ees Se ee ee ee ce “= 

DECATURVILLE, TENNESSEE. 

The following section is exposed within a radius of 1 mile of De- 
caturville, and although exposures are numerous, the section as a 
whole can be observed at rio particular place. The lower part of the 
section is brought up by an immense uplift just east of Decaturville, 
while the upper formations may be found on the higher land about 
the town. At Decaturville itself the Decatur limestone is represented 
by bowlders only, but at Tuck’s Mill, 1 mile north of the town, 70 
feet of this limestone is present, and, furthermore, its unconformable 
position upon the Eucalyptocrinus zone of the Beech River formation 
is excellently shown. At. this point, blasting by Mr. Pate in the 
upper part of the Eucalyptocrinus zone resulted in a large crinoid 

fauna. 

General section in the vicinity of Decaturville, Decatur County, Tennessee. 

Gravel beds. 

Devonian. Feet. 

Chattanooga shale ______- ee eee ee SR ROE eS ee ee 5 ee 0-10 

FETSTIGT ee SATCU OTM te oe Fe ee O-4 

(CH ei isn oe: See es ee en ee eee 4+ 



414 PROCEEDINGS OF THE NATIONAL MUSEUM. VoL. XXXIV. 

Linden formation. Feet. 

BuiShe Shales yy] ee 15 yi0 2.0 See a 3 

Residual limestone bowlders holding Camarocrinus and Helder- 

loyeseartshan |loveKOoukoyoveels) 2 = Hi) 

Silurian. 

Decatur limestone. Massive, white crinoidal limestone becoming 

Vellows ang sShalliv, aie eile cc yy ee a 70 

Beech River formation. 

EKucalyptocrinus zone. Bluish shales becoming yellow toward 

thé! tOp=. sha Be ee ee eee 20 

Troostocrinus zone. Fossilferous shales varying from blue 

through yellow to white in order, with a limestone band in the 

middle: part2.2 2. 225 2 ee ee ee ee ee 24 

Coccocrinus zone. Shaly limestone in the upper part and whitish 

limestone easily disintegrating into clay in the lower__________ 25 

Dixon formation. Vurplish shales in lower part and red crinoidal 

limestone+in:“upper2s 2 ea be Se ee ee ee 35 

Lego limestone. Grayish limestone with a few red layers__________ 30 

Waldron shale. Purplish shales with an intermediate layer of white 

limestone. J/imulus waldronensis and other Waldron fossils noted_ 4 

Laurel limestone. Pale purple, massive limestone__________________ 25 

Osgood limestone. Massive white crinoidal limestone with a tend- ; 

ency to form cliffs when favorably exposed_______-=______________ 10 

Ordovician. 

Arnheim (* Warren”) formation. Coarsely crystalline phosphatic 

NMEStONG> 2 282s es ee ee ee ee ee 2 

Hermitage (* Saltillo”) formation, Argillaceous limestone and shale 

with usual Lower Trenton fossils. This, the lowest rock of the 

vicinity, is exposed for a distance of a mile along Rushing Creek 

east: of Wecaturville. <2 28 2322 oe 2 ee Se ee ee 50 

LADY’S BLUFF, PERRY COUNTY, TENNESSEE. 

This in one of the highest and most beautiful bluffs along the Ten- 
nessee River, and furnishes an excellent section of the Niagaran and 
Helderbergian rocks. Lady’s Bluff is on the east side of the Ten- 
nessee River, 1 mile below Mousetail and just below the mouth of 
Lick Creek, in Perry County. In this section, which follows, the 
absence of the coral beds normally preceding the Decatur limestone 
is noteworthy. 

Section at Lady’s Bluff, Perry County, Tennessee. 
Gravel beds. 

Devonian, 

Linden (Helderbergian) formation. Feet. 
b. Shales with numerous bryozoa and brachiopods___________ | 3 
a. Massive crinoidal limestone with Camarocrinus_____________ 4 

Silurian, 

Decatur limestone. Massive crinoidal limestone, gray, Magnesian in 

upper part and more yellow in lower portion_________ 2 Sere 63 
Lobelville formation. 

Coral zone wanting. 

Bryozoan zone. 

Light blue soft shale bo 
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Feet. 

Blue $hale with bryozoa and a few corals________________-_- al 

Purple shale and argillaceous limestone, containing many 

Dryozoareandyan tews COLAlS sas ae aa a ee ee : ally 

Bob formation. 

Conchidium zone. Nodular, cherty, crinoidal blue and gray lime- 

stone with Conchidium in upper part especially. Other fossils 

TES a i NES Re ee oe ee oe Eee rere eee 15 

Dictyonella zone. Blue shales with rather numerous brachiopods_ 5 

Uncinulus zone. Grayish, cliff forming limestone breaking into 

PSE OOM LOCKS a t= One se fel et es eee ek ee ee ee 16 

Beech River formation. 

EKucalyptocrinus zone. Blue and yellow shales with Hucalypto- 

crinus and other characteristic fossils. At one point in the near 

vicinity this bed has thickened to 40 feet____________-+--_--- 20 

Troostocrinus zone. Yellow shales and thin white limestone____~_ 24 

Coccocrinus zone. Only topmost layer exposed oa 

MOUSETAIL, PERRY COUNTY, TENNESSEE. 

The local variability of the beds comprised in the late Niagaran 
is brought out in a comparison of the Lady’s Bluff section and that 
at Mousetail, 1 mile south. The absence of the Bob formation in 
the Mousetail section is particularly noteworthy. 

Section at Mousetail, Perry County, Tennessee. 

Decatur limestone. Feet. 

Massive gray and white coarsely crystalline limestone with few fossils. |. $ 

Lobelville formation. 

b. Coral zone. Yellowish clays and thin limestones with numerous 

specimens of Favosites, Heliolites, and other corals__--_-___--_ 

a. Bryozoan zone. Soft shales holding many bryozoa and a few corals 

of the genera Favosites and Heliolites. 

VERT GUNEV DL: Spy i) fSI OVS KENT Se oe es ee eS ee 

TE DlShe Sales npeessael Moe ke Soe Se ee ee 

Beech River formation. 

c. Eucalyptocrinus zone. Yellowish shales with crinoids and other 

TOSSiSe characteristic Of ThiS@hoOrizon= 22 =) esas es PAT 

b. Troostocrinus zone. Thin limestone and shales with 7. rein- 

UG, QWs 22 SS ee ee ee ee ee ee eee 45 

(PR OUCCOCTINGS we ZA0l Cmee ee a a So Wee Oo ee Re 15 

Dixon formation. 

Redeshmesma hopuonly: exposedss2-—+ 2-2 = sets tte — 

-~1 bo 

In the remaining sections studied by us the differences in lithology 
and in fauna were so slight that it was deemed best to arrange these 
in tabular form. In this table the bottom and top of each section is 
indicated by the lowest and uppermost figures, or X, while blank 
spaces within these limits show the absence of formations. The 
various thicknesses are given in feet when accurately determined, 

but by & when only noted. 
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POST-DIXON FORMATIONS, 

Along the western flank of the Cincinnati axis the Silurian rocks 
following the Waldron shale are known as the Louisville limestone. 
In West Tennessee the same interval is occupied by several limestone 
and shale formations which have been named by Foerste, in ascend- 
ing order, the Lego limestone, Dixon bed, Brownsport bed, and Gant 

bed. The Brownsport and Gant beds are the special subjects of this 
paper. 

The term Brownsport was loosely defined. In fact, the name could 
hardly be considered as defined at all, since practically the only de- 
scription of these strata given by the author of the name is to the 
effect that the name Brownsport bed is applied to the richly fossil- 
iferous section overlying the Dixon red clay and containing the fauna 

studied by Roemer during his visit to Decatur County, Tennessee. 
Jn this sense the name would have reference mainly to the crinoid, 
brachiopod, and coral beds, so conspicuously shown in the section at 
Brownsport Furnace. Apparently the name was instituted only for 
convenience of reference, and not as a formational name. In the 
same article (p. 576) rocks now known to be equivalent to the brachi- 

opod beds of the Brownsport Furnace section are named the Gant 
bed. The recognition of either or both of these names as formations 

is thus made questionable, and we were in doubt whether (1) to ap- 

ply the name Brownsport as a group term to the post-Dixon Niag- 
aran strata as exposed at Brownsport Furnace, (2) to extend the term 

so as to include all the Niagaran rocks following the Dixon, or (3) to 
restrict and redefine the formation entirely. After a consideration 
of all the sections, the first course seemed the wisest. 

In the post-Dixon Niagaran interval four well-marked divisions 
can, we believe, be recognized. The lowest is a series of rather 

widely distributed, very fossiliferous white clays and thin-bedded 
limestones furnishing most of the crinoids afforded by the glades; 
argillaceous limestones and shales, quite similar lithologically to the 
Dixon but of more local distribution, succeed these white strata, and 
are overlaid in turn by blue shales bearing great numbers of brachio- 
pods; just above the brachiopod beds are blue shales and cherty lime- 
stones in which the great coral fauna so well developed at Louisville, 
Kentucky, is likewise abundantly represented. In exposures of these 
strata in Tennessee the corals are sometimes so numerous that the 
ground is entirely hidden by the specimens. These three formations 
constitute the Brownsport group as here recognized. Finally, the 
Niagaran of West Tennessee is closed by a massive white, coarsely 
crystalline limestone, 70 or more feet thick, which seems to be of con- 
siderable extent, especially in the northern half of the area. 



418 PROCEEDINGS OF THE NATIONAL MUSEUM. — vou. xxx1v. 

BEECH RIVER FORMATION, 

As indicated previously, the lowest beds of the Brownsport group 
furnish most of the crinoids of the late Niagaran of West Tennes- 
see. To this formation the name Beech River is applied from the 
conspicuous exposures along Beech River in Decatur County. The 
weathering of these beds gives rise to the most conspicuous of the 
West Tennessee glades. Their strata are almost exclusively fine 
shales of a gray, yellow, or bluish color, but weathering into a white 
clay. These shales are generally present where their proper place in 

the section is exposed; indeed, they form the most widely spread di- 
vision of the late Niagaran. Their fauna is also the best known of 
any of the Niagaran divisions, probably because most of the well- 
known:crinoids and blastoids from West Tennessee are derived from 
them. Coccocrinus bacca, Troostocrinus reinwardti, and E'ucalypto- 
crinus milliganae are particularly abundant, and each was found to 
be characteristic of a certain zone. Numerous outcrops of these 

shales may be seen in the general area between Perryville and Clifton, 
but particularly fine exposures are found at Brownsport Furnace, 

thence northward to Perryville, and at numerous localities along 
Beech River. The Brownsport Furnace section has been given on a 
preceding page; the sections along Beech River are essentially the 
same, but the best exposed and most clearly defined section of the 
Beech River formation is found at the large glade about 2 miles 
south of Perryville. 

Section tivo miles south of Perryville, Decatur County, Tennessee. 

Decatur limestone. In large boulders covering formation below___-___~ — 

Beech River formation. 

Eucalyptocrinus zone, 

Fine bluish fossiliferous shales in the lower part and yellow 

shales increasing in their yellow color and fossiliferous character 

toward the top. Hucalyptocrinus milliganae is not uncommon, 

while Lampterocrinus tennesseensis, Callicrinus ramifer, Eu- 

calyptocrinus ventricosus, Marsupiocrinus tennesseensis, and 

many other species of the same class are occcasionally found. 

Troostocrinus is a rare fossil and the specimens are larger and 

more slender than the typical 7. reinwardti of the beds below_ 20 

Troostocrinus zone. . 

Yellowish shales with numerous typical Troostocrinus rein- 

wardti and Caryocrinus bulbulus less common_______ 10 

Gray, shaly limestone forming a bench on the glade____________ 1-3 

Very fossiliferous, bluish, and whitish shales, becoming tinged 

with yellow, toward! the top fst 

Coccocrinus zone. 

Rather shaly limestone, much more resisting than shales above 

and below. This limestone forms a well-marked bench sepa- 

rating the Coccocrinus zone below and the Troostocrinus zone 

above. 222-25. 2822 eee ee See ee er ee 3 

a 
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aes 

White and gray shaly limestones and shales which rapidly disin- sree 

tegrate into a white clay upon exposure. Coccocrinus bacca 

found throughout this division but most abundant near the 

TOONS KM Cas ae a a eg a a ee 19 

Gray, shaly, rather unfossiliferous limestones________+________- 5 

Hard white limestone with a purplish tinge upon fresh fracture_ il 

White or greenish-white clay containing numerous dwarfed 

specimens of Bilobites, Plectambonites, Pisocrinus, ete__-----~- 2 

Dixon formation. Red and purple shales and shaly limestone_____~—-__ —- 

Astrwospongia meniscus is a very abundant and characteristic 
fossil of the Beech River, although not restricted to this formation. 
Specimens of this sponge in the later divisions of the Niagaran are 
rare. Spirifer oligoptychus, Orthis ? fissiplica, Dalmanella arcuaria, 
Fistulipora hemispherica, Fenestella acuticosta, Astylomanon cratera 
and varieties, Caryomanon inciso-lobatum and C. stellatim-sulcatum, 
are likewise abundant and range throughout the three beds. 

The three subdivisions of the Beech River formation are, as a rule, 
quite similar lithologically and they are instituted mainly because of 
faunal differences. Mr. Springer’s work upon the Crinoidea will 
illustrate this portion of the fauna in detail. The most abundant 
erinoid fauna has been found in the upper or Eucalyptocrinus zone, 
where Mr. Pate collected Callicrinus ramifer, Lampterocrinus tennes- 
seensis, L., new species; Hucalyptocrinus milliganae, EL’. ventricosus, 
Allocrinus typus, and three or four new species; J/arsupiocrinus 
tennesseensis, M. striatus, Lecanocrinus pisiformis, Herpetocrinus 
gorbyi, Calceocrinus, two new species; Pisocrinus milliganae, P. 

gemmiformis, Thalamocrinus ovatus, T. cylindricus, Thysanocrinus 
milliganae, Sagenocrinus, new species, as well as other undescribed 

forms. 
BOB FORMATION. 

Just below Bob Landing, along the west bank, the Tennessee River 

has exposed a section of red limestone and shales so similar in lith- 
ology to the Dixon formation that at first sight one would not hesitate 
to so refer them. <A closer investigation of these strata shows that 
they overlie the Eucalyptocrinus zone of the Beech River formation, 
with its numerous characteristic fossils, and are succeeded by the 
brachiopod beds described below as the Dictyonella zone. Red strata 
holding the same position can be traced through the southern part 
of Decatur County and through Hardin and Wayne counties as far 

south as Indian Creek, so that these red rocks are known to occupy 

at least this limited area. These strata vary in thickness from 5 or 6 

feet in their southern outcrop along Indian Creek at a bridge about 

half way between Olive Hill and the mouth of the creek to 20 feet 
or more at Bob. Large examples of Uncinulus stricklandi are quite 
common in this division, so, for convenience of reference, these strata 

may be called the Uncinulus bed or zone. 
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Following these red beds are shales and limestones holding an 

abundance of brachiopods. A discussion of these strata follows. 
In the discussion of the Lower Helderberg rocks, Safford, in his 

Geology of Tennessee, described a locality near Esq. A. B. Gant’s 
home, on Indian Creek, in Wayne County, 14 miles from Waynes- 

boro and 22 from Savannah, where a bed of limestone, holding a 
fauna of more or less mixed character, was presented immediately 
below the Black shale and above the Meniscus layers. The section 
here, as given by Professor Safford, is as follows: 

Feet. 

(4) Black Shale Group, represented by its lowest member—the sandstone_ 

(3) A layer of gray limestone, containing the fossils of column C, which 

are ‘Silieified 220. So 2 ee eee ee 10 

(2) Space, rocks not seen__ ugh oa tee As a ee ee Bre 

(1) Argillaceous limestone at the foot of the hill, which may be referable 

to the Meniscus) formation! £222 242s Se eee 5 

The list (column C) mentioned in the section was of brachiopods 
about equally divided between the Niagaran and “ Lower Helder- 
berg” species. The bed was, therefore, apparently transitional and 
of considerable interest in an area where the Niagaran and Helder- 
bergian were elsewhere unconformable. 

Doctor Foerste included this locality in his studies and found that 

a considerable stratigraphic interval separated layer 3 of Professor 

Safford’s section from the Hardin sandstone (layer 4). He also 

proposed that “ for purposes of discussion it will be found convenient 

to apply the name Gant limestone to the coarse sandy limestone 
under discussion [layer 3], and the term Gant bed to the top of 
Silurian section, including the Gant limestone at its base.” At the 
Gant locality he found the “ Gant limestone ” to contain Spirifer saf- 
jordi, Dictyonella gibbosa, Nucleospira concentrica, Wilsonia saffordi 
Uncinulus stricklandi, and Schuchertella (Orthothetes) subplanus. 
At other localities in the vicinity the “ Gant limestone ” was found to 
contain Meristina maria-roemeri and Gypidula roemert, in addition 
to the brachiopods already mentioned, and beneath this limestone 
were found whitish clays and soft limestone containing sponges, 
brachiopods, and crinoids characteristic of the Glade exposures of 

the Beech River formation. 
The following section, which has been compiled from Foerste’s 

remarks upon this subject, is rather characteristic of his “ Gant bed ” 
in apparently the only area where it has hitherto been recognized. 

Section on hillside just northeast of Martins mill, Tennessee. 

Bob formation. = Feet. 

Layer C. Much weathered and poorly exposed limestone with Asty- 

lospongia praemorsa, Caryomanon  stellatim-sulcatum, Meristina 

maria-roemeri, and Wilsonia saffordt__——_-=—— === == ee 14 
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Layer B. Bluish limestone, partly fine grained and partly crinoidal, one 

with Wilsonia saffordi, Uncinlus stricklandi, Schuchertella sub- 

planus, Gypidula roemeri, Camarotoechia neglecta, Nucleospira 

concentrica, and Meristina. maria-roemert__—__-- = — 9 

Layer A. Sandy “ Gant limestone” forming a projecting ledge ______ 5 

Beech River formation. 

Whitish clays and soft®limestone, with sponges, brachiopods, and 

(Gretta WON GIS) SS ee ee ee eee eee ee BT ( 

Dixon formation. Red shale and shaly limestone. 

Foerste did not recognize his “ Gant bed” in any but a small area 
along Indian Creek in the vicinity of Martin’s mill and the Gant 
homestead. We have found limestones and shales, carrying great 
numbers of brachiopods of the species listed by Foerste, succeeding 
the Beech River formation and extending from a point just south of 
Decaturville continuously eastward and southward through the area 
drained by the Tennessee River and Indian Creek. At Brownsport 
Furnace these brachiopod beds are 25 feet in thickness, and it is 
strange that the similarity of their fauna to that of the * Gant lime- 
stone” was not noticed hitherto. One-half mile below Bob, on the 
west bank of the Tennessee River, the red limestones and shales are 
succeeded by about 42 feet of limestones and shales abounding in 
brachiopods. The section here is as follows: 

Section one-half mile below Bob, Decatur County, Tennessee. 

Feet. 

MoOpelvillewtormatiOnyl ==. seers eee Se Se ee ee — 

Bob formation. 

(f) Hard grayish clay at top, soft yellow clay in middle part, and 

soft blue clay at the base with brachiopod fauna listed below 

(QUIN ese CG) i) ee See = ss See Se a A ek 12 

(e) Hard buff limestone, blue upon fresh exposure________________ 2 

(d) Soft blue clay with brachiopod fauna of bed below____~------__ 2 

(c) Yellow argillaceous limestone layers, two to three inches thick, 

alternating with soft yellow clay. Brachiopods numerous, Gypi- 

dula roemeri, Meristina maria-roemeri, Nucleospira concentrica, 

Dictyonella gibbosa, Uncinulus tennesseensis, and Wilsonia saf- 

otis nahi jpeheaewlendbye Mawioenis == ee Se ee eee 14 

(b>) Rather massive white limestone in 8 to 12 inch courses. Un- 

CUILLUS = SETAC IONGieNOts INCOMMON= === == a ee ee 10 

(a) Red limestones and shales to water’s edge. Large Uncinulus 

SUMMCKLAMCAQUber alot Cams eo ase ES es ee ee 20 

As noted in the above section, all of these brachiopod bearing strata 
are grouped together in the Bob formation, this name being selected 
on account of the excellent exposure at Bob Landing, Decatur County, 
Tennessee. 

The Bob formation is likewise found at a number of points north 

of the general area just described, and here the limestone part of the 
strata seems better developed. At Lady’s Bluff, 16 feet of limestone 

Proce. N. M. vol: xxxiv—08——28 
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and 5 of shale were noted in the section. It is possible that the orig- 

inal distribution of the formation was equivalent to that of the under- 

lying Beech River, and that erosion preceding the advance of the 
sea in which the succeeding formation—the most widespread of all—_ 
was laid down, has removed these strata, particularly in the more 

northern areas. , . 

Although we might have adopted the term “ Gant formation ” for 

these limestones and shales with an abundant and characteristic brach- 
iopod fauna, we came to the conclusion that the name had better not 
be employed. At present there is scarcely any exposure at the original 

Gant locality, and in a few years vegetation will have completely 
covered the rocks here. The place is found with great difficulty, 
and, moreover, Gant no longer lives there. The term is not a geo- 
graphical one, and, in addition, the entire section is not developed 
there. An excellent exposure of these strata occurs about 1 mile 
from Swift on the Swallow Bluff road where the shales and lime- 
stones hold fine specimens of the brachiopods. Here the limestone 
layers, usually present at the base of the formation, have disinte- 
grated in shaly material and the large Uncinulus stricklandi noted in 
this particular bed occur free. 

Typical * Gant” limestone and clays are also well exposed on the 
west side of Buffalo River in Perry County, at Beardstown. The 
section along the Tennessee River in the vicinity of Bob is by. far 

the most complete and conspicuous, and it seemed most fitting, as 
stated above, to apply this new name to the formation. 

The uppermost division of the Bob formation is of nodular, cherty 
slimestone or hard shale in which brachiopods of the genus Con- 
chidium ave the most characteristic fossils. On the east side of the 

Tennessee River this zone, to which we have applied the name Con- 
chidium, is well shown in the Lady’s Bluff section, while west of the 
river good exposures are found at Brownsport Furnace. 

LOBELVILLE FORMATION, 

The third formation here recognized is characterized paleontolog- 
ically by a fauna of corals so abundant in species and specimens that 
the identification of the beds is attended with little difficulty. These 
corals are most abundant in the upper half of the formation, and 
wherever their strata are well exposed many fine specimens may be 
had. Halysites catenulatus, so abundant at Louisville, Kentucky, in 
the late Niagaran, is represented in the West Tennessee strata, 
with the exception of the Clinton, only at this horizon. The same 
occurrence in the late Niagaran only, holds true for almost all of 
the following species, likewise very characteristic of the Louisville 
coral bed: Alveolites louisvillensis, A. niagarensis, Amplexus shu- 

mardi, Cladopora complanata, C. reticulata, Coenites verticillata, 
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Favosites cristatus, F. cristatus-major, F’. discus, F’. favosus, F. louis- 

villensis, F. niagarensis, F. spongilla, Heliolites subtubulata, H. inter- 
stinctus, Plasmopora follis, Calceola tennesseensis, Thecia major, and 

T. minor. Short Creek, near Linden, Tennessee, is a famous locality 

for these corals, and most of the West Tennessee specimens in paleon- 
tological collections were procured here. The strata, however, are 

exposed in Perry County from Linden to a point about 2 miles north 

of Lobelville, and, as the two faunal divisions which we recognize in 

the formation are well shown in the vicinity of the latter place, the 
name Lobelville is proposed for this formation. West of the Ten- 
nessee River the Lobelville formation is widely distributed, but is not 
so continuously exposed. Its presence in the Brownsport Furnace 
section has been indicated on a previous page, and other localities 
where the formation is well shown, especially in the southern half of 
Decatur County, might be named. 

Red, purple, and blue shales, holding many bryozoa and a number 
of the corals noted above, follow the Conchidium limestone of the Bob 
formation and are succeeded by the strata in which the coral fauna 
is so well developed. These strata, for which we employ the sub- 
division Bryozoan zone, seem to be but 9 feet thick in the Mousetail 
section. At Lady’s Bluff, where a more detailed section was made 
(page 426), a thickness of 22 feet was noted. Peeler’s Pond, a locality 
1 mile northwest of Whitfield, in Hickman County, shows a section 
of red shales at the bottom closely resembling the Dixon lithologi- 
cally, and of blue shales at the top. These red shales are without 
doubt not Dixon, but are the bryozoan beds noted at Mousetail and 

Webb’s Mill. The bryozoa of these beds are mainly of new species. 
Several species of Fistulipora and a new Nicholsonella are particu- 
larly abundant. The occurrence of these red strata at the base of the 
Lobelville formation, as well as similar red rocks at the same position 
in the Bob formation, is believed to be very significant in indicating 

previous land conditions. ‘ 

Section at Peeler’s Pond, Hickman County, Tennessee. 

Devonian. Feet. 

Chattanooga black shale____---_ ee SY ie a Slee OE EES Spee nn EES — 

Silurian. 

Decatur limestone. 

IMeaSSinesnWiites IMeEStOMe@L 6. 2: are tee ee eee ee 6 

Lobelville formation. 

Coral zone. Shales and thin bedded limestone with an abun- 

GEINED- Ole UTE OSUAO RU, see ee es ee ee 

Bryozoan zone. 

Soft blue shale with many bryozoa and a few corals__----__ Des 

Red clayey shales, greatly resembling Dixon formation, but 

containing characteristic Lobelville bryozoa and corals___~ 8+ 

Bottom not exposed. 
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A section very similar to the above is exposed at the Webb or Rise 
Mill, just south of Linden. The formations and thicknesses exposed 
here are as follows: 

Section at Webb or Rise Mill, near Linden, Tennessee. 

Feet. 

Devonian. 

Chattanoogak black) | Shalet222 23a ee ee ee eee a= 

Silurian. ; 

Decatur “limestones“ 22. La ae ee ee 16 

Lobelville formation. 

Coral’ | :ZONG ese 2k eo es ne es EE ee ee 40 

Bryozoan zone. 

Blue shales with pryozoa) and) corals See) Se 18 

Red clay shales with base not obServed____________________ alte 

A columnar section of this locality was given by Foerste * in which 
the basal red shales are referred to the Dixon. In his text this ref- 
erence is made doubtful, and he notes that the exposures around 

Linden are peculiar in not displaying the great wealth of brachiopods 
and sponges characteristic of more southern exposures. If our 
studies are correct, these peculiarities are readily explained by the 
position of the strata above the brachiopod (Bob) and sponge 
(Beech River) beds. To us the most striking feature of this and 
other localities near Linden is the great resemblance of the coral beds 
to the late Niagaran section at Louisville, Kentucky. 

The upper zone of the Lobelville formation is so well charac- 
terized by its prolific coral fauna that no difficulty should be experi- 
enced in its recognition. The strata are usually whitish shales so 
prolific in fossils that their disintegration upon hillsides leaves the 
ground fairly covered by the specimens. <A particularly fine example 
of a glade formed by the weathering of these coral beds is the Grave- 
yard Glade, 14 miles west of Bob. The section here extends from 
probably the top of the Beech River formation to the Decatur lime- 
stone occurring in bowlders on the top of the hill, but the corals from 
the coral beds have so covered the underlying strata that the succes- 
sion could not be determined with accuracy in the time available. The 
corals, determined from a preliminary study of the fauna in this 
horizon at the Graveyard Glade, are listed below. Every one of these 
species occurs in the uppermost Niagaran strata at Louisville, Ken- 
tucky, and we do not know of a clearer case of equivalent rocks, 
judged by faunal evidence. 

4 Journal of Geology, XI, 1908, p. 578. 
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Corals at Graveyard Glade, 15 miles west of Bob, Tennessee. 

Thecia major Rominger. BHridophyllum dividum Dayis. 

Thecia minor Rominger. Cladopora reticulata Hall, 

Heliolites interstinctus Linnaeus. Cladopora complanata Davis. 

Heliolites subtubulatus McCoy. Omphyma verrucosa Rafinesque and 

Plasmopora follis EKdwards and Haime. Clifford. . 

Amplezus shumardi (Edwards and = Alveolites niagarensis Rominger. 

Haime). Alveolites lowisvillensis Davis. 

Favosites discus Davis. Cystiphyllum niagarensis (Hall). 

Favosites spongilla Rominger. Cystiphyllum granilineatum Hall. 

Favosites favosus Goldfuss. Heliophyllum dentilineatum Hall. 

Favosites niagarensis Hall. Heliophyllum gemmiferum Fall. 

Favosites cristatus Edwards and 4Heliophyllum radicula (Rominger). 

Haime. Halysites catenulatus Linnaeus. 

Favosites cristatus major Davis. Halysites nerus Davis. 

Favosites lowisvillensis Davis. Striatopora huronensis Rominger. 

Favosites venustus Hall. Coenites verticillata Davis. 

Romingeria vannula Davis. 

Localities affording good exposures of the coral zone have been 
noted in several of the sections already presented, but the Graveyard 
Glade, Brownsport Furnace, Peeler’s Pond, Lobelville, and Jacks 
Branch, near Linden, are worthy of special mention. 

DECATUR FORMATION, 

The closing member of the Niagaran in West Tennessee is a mass- 
ive, white crinoidal limestone with some magnesian beds, sometimes 
reaching a thickness of 70 or more feet. This has been noted in 
several sections given on previous pages as the Decatur limestone. 
In the immediate vicinity of Decaturville this limestone is represented 
mainly by residual bowlders, but at Tuck’s Mill, 14 miles north of 
Decaturville, the formation is well exposed. The section at the latter 
place may be considered as typical for the formation, but its occur- 
rence at many places in Decatur County has given rise to the name. 
At the bridge crossing Beech River, 14 miles north of Decaturville 
on the road to Parsons, the white, coarse-grained Decatur limestone 
rests unconformably upon the Eucalyptocrinus beds of the Beech 
River formation, a short distance above the level of the river. The 
section continues up the hill back of the mill, and altogether about 
70 feet are exposed. Fossils are apparently not abundant, but U/nc7- 
nulus stricklandi, Wilsonia saffordi, Pachydictya crassa, Pennirete- 
pora sp., and other Niagaran fossils were observed. It will be noted 
that all of these fossils have an extended range, so that the character- 
istic fossils of the Decatur limestone can not yet be given. Toward 
the top of the Tuck’s Mill section this limestone becomes slightly 
shaly, and here fossils are found in most abundance. 
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Along the river bank one-half mile northeast of Perryville a large 
quarry has been opened in the Decatur limestone and a good ex- 
posure of the rocks is presented. Foerste quotes Astrwospongia 
meniscus as occurring in this quarry immediately beneath the Lin- 
den limestone. Careful collecting here shows other Niagaran fossils, 
so that there is little doubt of the correctness of the reference of this 
Jimestone to the Decatur. 

The section at Lady’s Bluff presents the Decatur limestone so well 
that the following subdivisions can be noted: 

Decatur limestone at Lady's Bluff, Tennessee. 

Feet 
Linden: ‘formation a. 2228 Shs 2° oe eee ie ee a eee eee es © = 

Decatur limestone. 

ViellOw, Avilla CEOs MUTE fOr Ces 2, 

Massive, white magnesian limestone________________________ oo ee 30 

Argillaceous, grayish limestone weathering into shale______________ ila 

Massive, magnesian limestone, grayish at top and yellowish toward 

bottoml so. a elt ees ee eee aoe Sl ee eee 20 

Lobelville formation 222" + a eee ee ae ee ee ee ee 02 ae a 

Although the three localities mentioned above afford the best sec- 
tions of the Decatur limestone known to us, still favorable exposures 

for its study are found at numerous other places in Decatur and 
Perry counties. Southward this, as well as the underlying Lobel- 
ville formation, is usually absent, the Chattanooga black shale or 
Helderbergian strata resting upon the Bob formation. 

The following composite section of the Ordovician-Devonian strata 
of west Tennessee was prepared from a study of the numerous indi- 
vidual sections studied in this area. 
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Composite section of Ordovician-Devonian rocks of west Tennessee, 

| 
5 | 
n 

= | Col rc solumnar 
re ateanG 

2 3 section. Description. 

Oh as 
py a 

Chattanooga black shale. 
Black, fissile, carbonaceous shale, often with a band of phosphatic 

10’ material at the base and a layer of phosphate nodules at the top. 

10’ Hardin sandstone member. 
~ Sandy shales and sandstones containing fish remains. 

, Camden chert. 
| Siliceous limestone weathering into beds of angular chert fragments. 

Possils of Lower Oriskany age often extremely abundant. 

S| 
So 
| 50° 
iS) 
> 
® 
= 

ene Linden formation. 
Massive crinoidal limestone in lower half and blue shales and thin 

limestones in upper part. Camarocrinus saffordi is the most conspic- 

uous fossil of the lower limestone (Ross bed of Foerste). The upper 

35/4 ( shaly beds (Pyburn beds of Foerste) are crowded with fossils of New 

Scotland age, Striatopora issa, Favosites conicus, Callopora perelegans, 

Eridotrypa corticosa, and Lioclema cellulosum being particularly 

| abundant. 

| 

if Decatur limestone. 
Massive, white, coarsely crystalline, crinoidal and magnesian lime 

stone becoming yellow and slightly shaly at the top. 

70/ 

| 

a ae Lobelville formation. 
g Coral zone (45’). ; 

RB Yellow clays and thin clayey limestone crowded with eorals. 

bp Several species of Favosites, Heliolites, Thecia, Cystiphyllum, 

= Halysites, ad Plasmopora are very abundant. 

A Bryozoan zone (31’). 
; 

Zz White to blue shales holding a few corals and many bryozoa in 

oS | the upper part; red to purple shales and argillaceous limestone 

i> with the same fauna making up the lower division. 

H | 

76! 

| 
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Composite section of Ordovician-Devonian rocks of west Tennessee—Continued. 

Period. 

Columnar 
section 

Thickness. 
(Lobelville). 

Silurian (Niagaran). 

| 106! 6” | 

ES 
| 

44’ 

Description. 

| Bob formation. 
Conchidium zone (15’). 

Massive crinoidal to argillaceous limestone with few fossils, species 
of Conchidium being most characteristic. 

Dictyonella zone (30’). 
Blue clay and shales crowded with brachiopods. Dictyonella gib- 

bosa, Gypidula roemeri, Merista tennesseensis, Uncinulus tennes- 
seensis, and Wilsonia saffordi are among the more common or 
characteristic forms. 

Uncinulus zone (30’), 
Gray massive limestone at top and red shaly strata in lower two 

thirds. Large examples of Uncinulus stricklandi are numerous 
and the most noticeable fossils. 

Beech River formation. 
Eucalyptoecrinus zone. 

Fossiliferous, dark blue shales and thin cherty limestone, becom- 
ing yellowish toward top. Eucalyptocrinus milliganae and other 
crinoids characteristic fossils. 

Troostocrinus zone. 
Blue shales witha bed of compact limestone 5 or more feet thick 

at the base and a similar limestone band developed in the mid- 
dle part. Troostocrinus reinwardti abundant and characteristic 
of this division. 

Coccocrinus zone. 
Blue to white shales and shaly limestone readily disintegrating 

into clay. Fossils abundant with Coccocrinus bacea as the diag- 
nostie form. 

Dixon formation. 
Red to purple shales and clayey limestones with occasional layers of 

white argillaceous rock. Fistulipora hemispherica the only abun- 
dant fossil. 
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Composite section of Ordovician-Devonian rocks of west Tennessce—( Jontinued. 

2 l 
wn | 

g Columnar_ | 
& section 

Ae 

= & Description. 

5 ‘5 (Dixon), 
(ea 

| Lego limestone. 
Compact gray to white argillaceous and suberystalline limestone with 

| few fossils. 

46’ | 
| 

| | Waldron shales. 
4’ White indurated clay and argillaceous limestone, holding the typical 

Si | Waldron fauna. 

q | 
R | = 
bp | Laurel limestone. 

ath Massive, pink to reddish purple argillaceous and erystalline lime- 

4 | stone. 

at 

& a | 
i= 28/ 

a 

rete Osgood limestone. 
Thin bedded, reddish, argillaceous limestone containing Stephanocri- 

14’ nus osgoodensis, Pisocrinus gemmiformis, and typical Caryocrinus 

ornatus. 

“ Clinton”’ formation. 

— iu White to light brown crystalline, fossiliferous limestones with greenish 

— brown chert. 

Fernvale formation. 
Bluish shales in upper half, coarse grained, cross bedded, light colored 

phosphatic limestone in lower. Rhynchotrema eapax, Dinorthis sub- 

| = quadrata, D. proavita, Strophomeha planodorsata, and Rhombotrypa 

34’ 6!| ear quadrata observed. 

= Arnheim (‘‘ Warren”’) formation. 

3” : jan Coarsely crystalline phosphatic limestone weathering into abundant 

r=) —= chert. The lowest layer is of dark conglomeratic material, made 

a up of the casts of Cycloras and containing large and small fragments 

Sy) of the underlying Hermitage limestone. 

=) Hermitage (‘‘ Saltillo’) formation. 

| Bluish gray, compact argillaceous limestone alternating with blue 

Z| shales. Fossils few but Dalmanella testudinaria var. fertilis, Leptobolus 

fe) lepis, Trematis punctistriata, Schizocrania rudis, Whiteavesia sp., 

Zygospira modesta, and Hindia sphaeroidalis are oceasionally seen. 

70/ + 

i} 
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NOTES ON DISTRIBUTION OF THE BROWNSPORT GROUP. 

The general distribution of the various late Niagaran formations 
in the valley of the Tennessee River has been noted briefly in the 
preceding pages. Leaving this area and proceeding toward the 
Central Basin of Tennessee, the most eastern exposure of the Browns- 

port, according to Foerste, is along the Nashville, Chattanooga, and 
St. Louis Railroad, at the bridge 14 miles west of Pegram, about 21 
miles east of Dixon, Tennessee. Here, following Foerste’s descrip- 
tion and section, the base of the Brownsport is a very fossiliferous 
clay, 8 feet in thickness, directly overlaid by Mesodevonic limestone. 

The limestones underlying this clay bed are referred by Foerste ¢ 
to the Dixon and Lego, the latter formation being made the equiva- 
lent of the Louisville. We can not agree with these determinations 
and believe the sections presented below will prove at least that his 
so-called basal beds of the Brownsport are the equivalent of the coral 
beds of the Lobelville formation, while the argillaceous limestone 
at the base of this section appears to belong to the lower part of the 
same formation, 

Section at railroad bridge, 14 miles west of Pegram, Tennessee. 

Devonian. Feet, 

Chattanooga black shale. Lower layers with rather numerous lingu- 

IOIGS So ase Ae ea eB en i ee ee —_ 

Hardin sandstone. Rather massive, sandy shales with Cycloras 

and linguloidis22 Ses 22 es Sr ee ee ee ee 1-2 

Mesodevonic limestone : 

(b) Massive, arenaceous limestone with Tropidoleptus carinatus, 

Ancyrocrinius, ete. ((Hamilton) == === 1-2 

(a) Coarsely crystalline, massive, crinoidal limestone with Poly- 

pora shumardi, Cystodictya gilberti, Nucleocrinus  ver- 

newlhanus, ete. s(Onondagda) =. en eee 8 

Silurian. 

Lobelville formation. 

Fossiliferous blue and yellow shales holding the following spe- 

cies: Calceola tennesseensis, Favosites discus, F. favosus, Fy 

venustus, Thecia major, T. minor, Heliolites interstinctus, H. 

subtubulatus, H. micropora?, Halysites catenulatus, Cladopora 

reticulata, Atrypa reticularis niagarensis, Spirifer foggi, Un- 

cinulus stricklandi, Meristina maria-roemeri, Wilsonia saffordi, 

@l@. oe ee ee ee 8 

Argillaceous limestone with a few shale layers________________ 30-+- 

Fossils few, but several corals of species occurring in the 

shale above were noted. 

A very instructive Niagaran section is exposed in the quarry 3 
miles west of Newsom, Tennessee, at the end of a short spur from the 
Nashville, Chattanooga, and St. Louis Railroad. At the time the 

-section at this locality was made the quarry face was so steep that 

4 Journal of Geology, XI, 1908, p. 577. 
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it was almost impossible to collect from the various strata in place, 
but enough paleontologic evidence was secured to indicate the cor- 
rectness of the correlations indicated. 

Section at quarry, 3 miles west of Newsom, Tennessee. 

Veet 

MSVOUAne nati AnOoOla) mUOlACK Shales == siecle — 

Devonian wimestone. (Onmondagaye se ee 6 

Silurian. 

Lobelville formation. 

Yellow shales with the coral fauna of the Lobelville formation__ 4 

Massive, argillaceous limestone in upper part and more erystal- 

line toward bottom. Probably equivalent to lower part of 

obelvilllemtonm abionis 222 2 Ss. eee A a eS iris ed 155 

Waldron shale, 

Fossiliferous blue shales and limestones holding the typical Wal- 

dron fauna. 

(Co) RU em HIMES OMe sat Sete er a eh ee a ee be al 

(CG) ESTOS. SVC ae ee he a eee Dee net Oe 2 4 

CO) vlassiveslimesoner oss So ee et te Pe 3 

(a) Typical Waldron shales, dark blue in color and very 

PO SSTUCOT O US eens se ey A 4-5 

Laurel limestone (to base of section). 

Massive gray and pinkish crystalline limestone_________________ — 

Proceeding northeastward from the West Tennessee geanticline, no 
strata older than the Mississippian are encountered until the Wells 
Creek Basin, just southwest of Cumberland City on the Cumberland 
River, is reached. Here a local uplift exposes strata as old as earliest 
Ordovician. Foerste has studied this area and the following section 
is compiled from his notes. In this the identification of the Dixon 
and Brownsport limestones is of particular interest, and the general 
section is apparently that prevailing in the Tennessee River Valley. 

Section at Wells Creek Basin, Tennessee. 

Feet. 

OMIA tC kame seni omen eee ceva ei ON 2 Se ee — 

Helderhbersiane (indent): limestone = = 2 ee ee — 

Brownsport limestone.. Astrwospongia meniscus found near base_______~ 27170 

Dixon TtOLMAavion. alOarke red, bricks Clay -roeki_-—= 22 = 2 ee 32 

“ Glenkirk ” limestone (Laurel, Waldron, and Lego combined) _~--______ — 

Osgood limestone. Red clayey shales and limestones___________________ 2a 

“ Clinton” limestone. Massive white limestone; cherty in upper part___ 22 

WrqomiCianien Ga sathillonm\mlnimestone: l= 2s 2 Lee ee tee = 

In East Tennessee and in the Appalachian in general, Niagaran 
strata proper are wanting, with the exception of several small areas 
near Sneedville, Hancock County, Tennessee. In his Geology of 
Tennessee, Professor Safford described the occurrence of the Meniscus 
limestone, giving it the special name Sneedville limestone, in the 

4 Journal of Geology, XI, 1905, p. 690. 
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Powell Mountain group of ridges in East Tennessee, and publishes 
a section“ in which the Meniscus limestone is identified between the 
Dyestone (Rockwood) group and the Black Shale. /Zalysites catenu- 
latus and other fossils were noted. We have not visited this locality, 
but specimens in the U. S. National Museum collections indicate the 
probable equivalence of this limestone with the coral beds of the 
Lobelville formation in West Tennessee. This identification is in 
keeping with the facts concerning the wide extension of thiscoral 
zone, but the section here must be restudied before a definite correla- 
tion can be made. Professor Safford notes a locality 4 miles south- 

east of the salt works in Anderson County where a cherty bed in con- 
tact with the black shale is well charged with corals. The fauna in 
the U. S. National Museum collections noted from Sneedville are 
Halysites catenulatus (large and small mesh), //. near nevus, Favo- 
sites favosus, F. venustus, Heliolites cfr. micropora, and several spe- 
cies of large Orthocerata. 

In southern Indiana and northern Kentucky the strata of Silurian 
age between the Waldron shale and the overlying Devonian rocks have 
been designated the Louisville limestone by Foerste. The publica- 
tions of Hall, Nettelroth, Lyon, Davis, and others have made known 

a large fauna from these strata, but, to the best of our knowledge, no 
detailed account of their stratigraphy has ever been printed. Such 
an account can not now be furnished, but enough is known to indicate 
that the Niagaran limestone in the immediate vicinity of Louisville, 
Kentucky, have representatives of the Coral and possibly the Con- 
chidium beds of West Tennessee. The uppermost 8 feet of the Louis- 
ville Silurian section are of argillaceous cherty limestone, holding 
great numbers of the corals listed on page 437. Beneath these layers 
are about 30 feet of strata similar lithologically but containing fewer 
corals. The next lower rocks are exposed along Bear Grass Creek, 
where the strata are seen to be blue in color and cherty. Here fossils 
are scarcer, but the prevailing forms are pentameroid brachiopods. 
The Louisville limestone, therefore, in the immediate vicinity of 
Louisville is apparently equivalent to our Lobelville formation and 
not to the entire post-Dixon Niagaran formations of West Tennessee. 

“ Geology of Tennessee, 1869, p. 294. 



ON THE OCCURRENCE OF CALCIUM SULPHIDE (OLD- 
HAMITE) IN THE ALLEGAN METEORITE. 

By Wirt Tassin, 
Assistant Curator, Division of Mineralogy, U. S. National Museum. 

The occurrence of calcium sulphide in meteorites was first noted in 
1862 by N. Story-Maskelyne, in the Bustee stone and by him called 
“ Oldhamite.” In 1870”, the same author fully described this mineral 
as occurring in small, isotropic, chestnut brown nodules having a 
cubic cleavage; a hardness of 3.5 to 4; a specific gravity of 2.58; and 
of the following composition : 

Cas. Megs. 

A. 89.369 3.246 

B. 90.244 3.264 

The magnesium sulphide present being regarded by the author 
either as a constituent of the mineral or as a mechanically mixed in- 
gredient. 

Maskelyne, in the same paper, states that Oldhamite is apparently 
present in the Bishopville aerolite, and that it occurs in small, nearly 
round, spherules embedded in enstatite or augite, or in a mixture of 
both. 

Flight,’ in some further work on the mineral separated from the 
Bustee stone, noticed that when slightly warmed and illuminated by 
burning magresium wire, Oldhamite emitted an orange-colored phos- 
phorescence. Later Friedheim “@ found in the meteorite from Nagaya, 

a very small amount of calcium sulphide. In the Aubres stone, 
Brezina © calls attention to the occurrence of minute, yellowish to 

reddish-brown spherules which resemble the Oldhamite as described 
by Maskelyne. Merrill,’ in his paper on the Hamblen meteorite, 

@Brit. Assoc. Rept., 1862, App. 11, p. 190. 

+b Phil. Trans. London, 1870, CLX, p. 195. 

¢ Chapter in the History of Meteorites, London, 1887, p. 119. 

@ Sitzber., Berlin Akad., 1888, I, p. 366. 
€ Meteoritensamm. k. k. nat-hist. Hofmus., May 1895, X, p. 259. 

f Am. Journ. Sci., 1896, II, pp. 152-158. 
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calls attention to the possible presence of Oldhamite, which, though 
not visible in the thin sections or in the mass, is suggested by his 
qualitative and micro-chemical tests. 

While working over some fragments of the Allegan aerolite with 
especial reference to the separation of its chromite and schreibersite 
contents, it was noticed that certain portions gave, while being 
treated, a marked evolution of hydrogen sulphide under conditions 
that led to the belief that some sulphide other than troilite was 
present. 

Acting upon this, a portion of the fine powder was carefully freed 

from all magnetic particles and analyzed with the following results: 
Gee feat 4 ee or eee eee 9. 12 

QUE Ci oe, Sie el a ee ee 7. 30 

SiO2 222 6 ee ne ee eee 39. 95 

ALOp. 25s cis SSS ac Wis ape ees ee a 0. 09 
EeO 2 a ees Bee eee ee eat Cee oe Pe 14. 40 
Mg Ont oe eS EE ee ee a oe ee ORE 

which may be calculated to an olivine-enstatite mixture with 16.66 
per cent of calcium sulphide. 

An analysis of another fragment of ine meteorite, in which only 
the calcium and sulphur were determined gave: 

a result that is in close agreement with the figures required for cal- 
cium sulphide. 

In most of the previous descriptions of the occurrence of calcium 
sulphide in meteorites attention is called to its honey-yellow to red- 
dish-brown color, when freed from incrusting calcium sulphate, and 
to its nodular form. The material here described was entirely free 
from sulphate. Exposure to strong sunlight or to burning magne- 
sium did not cause a visible phosphorescence. It did not occur in 
nodules having a honey-yellow to chestnut-brown color and all at- 
tempts on my part to distinguish it under the microscope failed. 
Doctor Merrill,* who made a complete petrographic examination of 
the meteorite, tells me that he found nothing that resembled old- 
hamite. 

It is not possible to describe the appearance of tltis calcium sul- 
phide except by saying that neither macroscopically nor micro- 
scopically is it to be distinguished from the dust-like ash-gray inter- 
stitial material of the groundmass. It is present in aggregations of 
very fine grains in certain portions of the Allegan stone, but the great 
friability of the meteorite and the extreme difficulty of determining 
the mineral character of the interstitial material of the groundmass 
renders its recognition almost impossible. 

@ Proc. Wash. Acad. Sci., 1900, II, pp. 41-56. 
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THE NOMENCLATURE OF THE RECENT CRINOIDS. 

By Austin Hoparr Criark, 

Of the United States Bureau-of Fisheries. 

In view of the present demand for the strict application of certain 
fixed and definite rules governing all cases in zoological nomenclature, 

it has become necessary to carefully review the literature on the recent 
crinoids in an effort to unravel the somewhat complicated tangle into 
which their nomenclature has been thrown, owing to the unfortunate 
carelessness of a few of the writers on the subject. 

Mr. F. A. Bather has already made a beginning in attempting to 
show where we stand in reference to the genera of Pentacrinitidee 
(not Pentacrinide), and to the fossil genus Anerinus. Although it 
will be shown that his conclusions are incorrect, except in the case of 
Tsocrinus and Metacrinus (and the first references to both of these are 
omitted), the fact remains that he was the first to realize the necessity 
of a revision of the nomenclature of the recent crinoids, and to act 

upon that realization. 
The present paper is a continuation of the work begun by Mr. 

Bather; anattempt is made to bring together all the generic and speci- 
fic names which have ever been applied to recent crinoids (and names 
of genera which have been used for recent species), giving the correct 
first reference, the types of genera and the type-localities of species, 
the derivation of the names, and the present locality of the type 
specimen of each species, so far as known. The revised international 
code has been followed strictly. It has not been considered worth 
while in this connection to enter into detail in regard to such genera as 
Astrophyton, Ophiura, and FEuryale, belonging to quite a different 
class of animals, as their use can in no way cause any confusion. In 
the numerous cases where a name has subsequently been emended or 
misspelled, each variation is shown, as the changes are often quite 
misleading; while eserichtid, eschrictiz, and eschrichti for eschrichtit, 
Actinomedra, Actinometer,and Actrinometra for Actinometra are obvi- 
ous enough, mauonema and mucronata for macronema, varispina for 
variipinna, crassispina for crassipinna, sertosa for sentosa, aster for 
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asteria, monobrachius for macrobrachius, and radiata and alarchianus 
for pectinata and aldrichianus are not quite so evident. 

More or less confusion has arisen from the use by Professor von 
Graff and others of a number of manuscript names furnished by 
Prof. C. Semper and Dr. P. H. Carpenter, as many of the species to 
which they refer have never been described, or have been described 

under different names. The manuscript names published by Doctor 
Liitken and by Dujardin and Hupé seem to have entirely escaped the 
notice of subsequent workers. In the case of a nomen nudum, the 
name is referred to the first author who published it; if the same 
species to which the original name referred was subsequently described 
under that name, the name of the species is credited to the one who 
first described it; but the first reference to it as a nomen nudum is 
cited. Many names ran for years as nomina nuda before being 
definitely attached to any species, while a large amount of anatomical 
work has been done on species mentioned by name, but never properly 
described. Such a case is that of Actiénometra nigra, the anatomy of 
which was worked out in part, and a number of figures of arm sec- 
tions and other features, interesting from an anatomical, but wholly 
worthless from a systematic point of view, published. Finally, after 
twelve years from the first appearance of the name, a meager sum- 
mary of its specific characters is found, but no good description has ever 
been published. While anatomical characters constitute an ‘* indica- 
tion” in the strict sense of the term, they are largely worthless, so far 
as our present knowledge goes, for correct specific determination; but, 
as names based on them are not nomina nuda, they must be considered 
in the same way as a description, and these names must receive the same 
treatment as names accompanied by a satisfactory diagnosis. 

In regard to the names published by Prof. F. J. Bell in 1882 
accompanied by certain so-called specific formule, the formulz: must 
be taken as constituting descriptions, however non-diagnostic they may 
be, and Professor Bell had no right to change certain of the names when, 
two years later, he published detailed descriptions. The same applies 
to the formulas published by Doctor Carpenter in footnotes in his 
report on the CAallenger stalked crinoids; he evidently supposed them 
to be diagnostic, and it becomes necessary to date many of his free 
crinoids from these formulas given in 1884, instead of from the detailed 
descriptions published four years later. 

In addition to specific names applied to recent species, in the genera 
Eudiocrinus, Atelecrinus, Comatula, Antedon, and Actinometra those 
applied to fossil species have also been included, to guard against the 
possibility of future writers using these names over again. These are 
indicated by a dagger (t+); a dagger preceding a generic name indicates 
that all the included species are fossil. 

The present paper is in no way a synonymy of the group, and so 
remarks under the respective names are avoided so far as possible; but 
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it has been thought best to here call attention to certain flagrant errors, 
for instance where, as in the case of Antedon capensis, Antedon sclater?, 
Antedon magnicirra, Antedon scalaris, and Antedon bassett-smithi, 
species have been described in *‘ groups” widely different from those 
in which they belong. These cases, however, are remarkably few; 
and the student of the recent crinoids is to be congratulated upon the 
masterly way the group has been handled by practically every worker 
upon it, and the excellent shape in which it has been left. Dr. P. H. 
Carpenter, especially, in his two magnificent monographs and_ his 
numerous other writings, giving us the results of years of study and 

research, has, by his investigations of the types of almost all of the 
earlier species, laid the foundation for a solid, stable nomenclature. 

I wish here to express my appreciation of the kindness of Dr. Leon- 
hard Stejneger and Dr. Charles W. Richmond, of the U.S. National 
Museum, who have generously lent their aid in elucidating many 

difficult nomenclatorial problems. 

Actinomedra voN GRAFF, L883. 
1883. von Grarr, Bull. Mus. Comp. Zool., XI,‘No. 7, p. 182. 
Misprint for Actinometra. 

Actinometer SPRINGER, 1903. 

1903. Srerinerr, Bull. Lab. of Nat. Hist. State University of 
Iowa, V, No. 3, p. 220 (p. 6 of separate). 

Misprint for Act/nometra. 

Actinometra J. MULiEr, 1841. 
1841. J. Mtrier, Wiegm. Archiv fiir Naturgesch., I, p. 140. 
Type.—Actinometra timperialis J. Miller (n. sp.) = Comatula 

solaris Lamarck, 1816. (See under Comatula.) 
aktis=a ray + “eT péw (in passive) to be surrounded. 

+ Actinometra abnormis. 

Actinometra affinis P. H. CARPENTER, 1882. (** Littken MS.”) 

1882. P.H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 517. 

Type-locatity.— Java. 
affinis=related. 
A few characters only are given; but such as they are they may 

be found to have systematic value; the name can not be considered 
a nomen nudum. 

Actinometra albonotata BELL, 1882. 

1882. Bru, Proc. Zool. Soc. London, 1882, p. 535. 

Type-locality.— Albany Island. H. M.S. Alert. 
Specific formula given. 
albus=white+ notatus=marked. 3ritish Museum. 

See Actinometra solaris var. albonotata. 

Proc. N. M. vol. xxx1v—08 29 
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Actinometra alternans P. H. Carpenter, 1881. 

1881. P. H. Carpentrer, Notes from the Leyden Museum, III, 
p- 177; detailed description, p. 208. 

Type-locality.—Unknown. 
alternans=changing, varying. Leyden Museum. 

Actinometra annulata BELL, 1882 (not Comatula annulata Risso, 1826). 
1882. Bex, Proc. Zool. ‘Soc. London, 1882, p. 535, pl. xxxv- 

Type-locality.—Cape York, North Australia. 

annulata=ornamented with rings. British Museum. 

Actinometra armata P. H. Carpenter, 1879. (‘‘Semper MS.”) 

1876. W. B. Carpenrer, Proc. Roy. Soc., XXIV, p. 451. 
A nomen nudum. 

1879. P. H. Carrenrer, .Trans. Linn. Soc. (Zool.), 2d ser., HU, 
p. 50. 

Type-locality.—Philippines. Prof. C. Semper. 
armata=armed. 

Actinometra belli P. H. CARPENTER, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 330, pl. Lxtv, figs. 1, 2; detailed description, p. 334; first 
mentioned, p. 59. 

Type-locality.10° 30’ south latitude, 142° 18’ east longitude 

(Prince of Wales Channel, near Cape York, north Australia); 
8 fathoms. H. M.%. Challenger. 

Prof. F. Jeffrey Bell. British Museum. 

Actinometra blakei von Grarr, 1883. (‘‘P. H. Carpenter MS.’’) 
1883. vonGrRaAFF, Bull. Mus. Comp. Zool., XI, No. 7, pp. 127, 129. 
A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 14. 
A nomen nudum. 

U.S. 8. Blake. 
It is unfortunate that this name, together with Actinometra 

carinata and a number of others, should have been allowed to 

remain as nomina nuda so long; but, as it is known to what 
species Doctor Carpenter applied these names in the manuscript 
list he furnished Professor von Graff, I look forward to seeing 
them described in the near future. 

Actinometra brachymera LiTKEN, 15/7. 

1877. Ltrxen, Mus. Godeffr. Cat., V, p. 100. 

A nomen nudum. 

1898. Harr aus, Nova Acta Acad. German., LVIII, No. 1, p. 95. 
A nomen nudum. 
Bpayvs=short+ uypos=joint. 
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Actinometra brasiliensis P. H. Carpenter, 1888.  (‘‘ Liitken MS.”) 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p-. 302, pl. rv. 

A nomen nudum. 

brasiliensis=of Brazil. 

+ Actinometra calloviensis. 

+Actinometra cheltonensis. 

Actinometra coccodistoma P. H. CarPENTER, 1883. (‘‘Mus. Paris MS.”) 
1883. P. H. Carpenter, Proc. Zool. Soc. London, 1882, p. 747. 

A nomen nudum. 

Ko«KKos=a kernel, a berry +dioropos=with two openings. 

Actinometra conjungens P. H. CarpEnTER, 1888. 

1888. P. H. Carpenter, Challenger Reports, XX VI, Zoology, 
p. 60. 

Editorial error for Antedon conjungens. 

Actinometra coppingeri BELL, 1882. 

1882. Bry, Proc. Zool. Soc. London, 1882, p. 535. 
Non-diagnostic specific formula given; full description in BEL, 

Rep. Zool. Coll.,H. M. 8. Alert, p. 168, pl. xvi, fig. B (1884). 
Type-locality.—F linders; Clairmont (Cape Y ork Peninsula, Queens- 

land). H. M.S. Alert. 
Dr. R. W. Coppinger, surgeon of the Alert. — British Museum. 

Actinometra difficilis P. H. CARPENTER, 18838. 
1888. P. H. Carpenrer, Challenger Reports, XXVI, Zoology, 

p- 93. 

A nomen nudum. 
dificilis= dificult. 

Actinometra discoidea P. H. CARPENTER, 1888. 
1883. von GraFF, Bull. Mus. Comp. Zool., X1, No. 7, p. 127. 

A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 14. 

A nomen nudum. + 

1888. P. H. Carpentrser, Challenger Reports, X XVI, Zoology, 
poll. 

Type-locality.—Caribbean Islands; 88-118 fathoms. U. 8S. S. 
Blake. 

S10 K0810ns5=discoidal. 

Actinometra dissimilis P. H. CarPENTER, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, ‘p. 

110 (specific formula given). 
See also P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 337 (1888). 
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Type-locality.—Zamboanga; 10 fathoms. H. M.S. Challenger. 
This name is available for a varietal form (accor ding to Doctor 

Carpenter) of the species called Actinometra nobilis. 

dissimilis= unlike. British Museum. 

Actinometra distincta P. H. CarPENTER, 1888. 
1888. P. H. CARPENTER, Challenger Reports, X XVI, Zo0log yee: 

295, pl. Lv, fig 1; first mentioned, p. 57. 
Type-locality. Temeinon ee EMI Rinee: 10 fathoms. H. M.S. 

Challenger. 
distincta= distinguished. British Museum. 

Actinometra divaricata P. H. CARPENTER, 1888. 

1888. P. H. CARPENTER, ee Reports, XX V1, Zoology, p. 
330, pl. Lxut, figs. 6-8; detailed description, p. 332; first 
mentioned, p. 15. 

Type-locality.—Banda (Moluccas); 17 fathoms. H. M. S. Chal- 

lenger. 

divaricata = spreading. British Museum. 

Actinometra duplex P. H. CarrENTER, 1888. 
1888. P.H. Carpenter, Challenger Reports, XX VI, Zoology, p. 

330, pl. xivi, fig. 3; detailed description, p. 335; first men- 

tioned, p. 59. 
Type-locality.—Banda (Moluccas); 17 fathoms. H. M. S. Chad- 

lenger. 

duplex = broad, large. British Museum. 

ae elongata P. H. CarpEnrER, 1888 (not Comatula elongata 

J. Miiller, 1849). 

1888. P.H. Carpenter, Challenger Reports, XX VI, Zoology, p. 
311, pl. Lv1, figs. 2-4; first mentioned, p. 45. 

Type-locality.— Banda (Moluccas). H. M. 8. Challenger. f 

elongata = elongate. British Museum. 

In 1849 J. Miller (Abh. d. k. Ak. d. wiss., 1847 [1849], p. 257) 
placed the species which in 1841 he described as A/ecto elongata 
in the genus Comatula. Now, although he did this wrongly 
(Alecto elongata being referable to Himerometra), the fact remains 
that he made the combination, thus invalidating the specific name 

elongata, in so far as Comatula (= Actinometra) is concerned. 
The species may be renamed Comatula helianthus. 

+ Actinometra forme. 

Actinometra fusca LUTKEN, 1877. 

1877. Lirken, Mus. Godeffr. Cat., V, p. 100. 
A nomen nudum. . 
1888. P.H. Carpenter, Challenger Reports, XX V1, Zoology, p. 

306. 
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A nomen nudum. 

Jusca = brown, dark. 

Actinometra gracilis LiirKen, 1874. 

1874. Luirken, Mus. Godeffr: Cat., V, p. 190. 

A nomen nudum. 

gracilis=slender. 

Actinometra gracilis HarrLaus, 1890 (not Act/nometra gracilis Liitken, 

1874). 
1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p. 170; 

detailed description, p. 187. 
Type-locality, Pulo Edam. 
gracilis=slender. Goéttingen Museum. 

Liitken’s Actinometra gracilis, being a nomen nudum, does not, 

of course, invalidate this. 

Actinometra grandicalyx P. H. Carpentmr, 1882. 

1882. P. H. Carprenrer, Journ. Linn. Soc. (Zool.), XVI, p. 514; 

detailed description, p. 520. 
Type-locality.—Canton, China. 

grandis=\arge+calyx=** calyx.” Hamburg Museum. 

+ Actinometra guirandi. 

Actinometra guttata Harriaus, 1893. (‘‘Liitken MS.”) 

1893. Harr iaus, Nova Acta Acad. German., LVIII, No. 1, p. 96. 
A nomen nudum. 

guttata= spotted. 

Actinometra imperialis J. MULLER, 1841. 

1841. J. Mitiier, Wiegmann’s Archiv fiir Naturgeschichte, 1, 
p. 140. 

Type-locality.—Unknown. 
emperialis=imperial. Vienna Museum. 

Actinometra intermedia Bri, 1884. 

1884. Berti, Rep. Zool. Coll. H. M. S. Alert, p. 166, pl. xv1, 
figseA, B. 

Type-locality.—Albany Island. H. M.S. Alert. 
tntermedia= intermediate. British Museum. 

Actinometra intricata LUTKEN, 1874. 

1874. Lirxen, Mus. Godeffroy Cat., V, p. 190. 
A nomen nudum. 

1888. Pb. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 310. 

A nomen nudum. 
intricata= intertwined. 

Doctor Carpenter in many different places introduces names 
credited to ‘‘ Liitken MS.;” but it seems to have entirely escaped 
his notice that many of these names were really published by 
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Doctor Liitken in the lists of crinoids given in the catalogue of the 
collections in the Museum Godeffroy. The names as given by 
Doctor Liitken are pure nomina nuda, followed by a locality. 

Actinometra iowensis SPRINGER, 1902. 
1902. Springer, American Geologist, XXX, p. 98. 
Type-locality.—Florida reefs; 4 fathom. Dr. C. C. Nutting. 
cowensis; for the University of Iowa. Springer Collection. 

Actinometra jukesii P. H. CARPENTER, 1879. 
1879. P. H. Carpenter, Proc. Roy. Soc., XXVIII, p. 390. 
Type-locality.—Northeast coast of Australia. Professor Jukes. 
Professor J. Bute Jukes. British Museum. 

This name, in common with all others ending in ‘‘ 22” was later 

emended by Doctor Carpenter, appearing as ju/esz. 

Actinometra lineata P. H. CARPENTER, 1880. 

1880. P.H. Carpenter, Journ. Linn. Soc. (Zool.), XV, p. 198, 
pl. xu, figs. 27 a, 6; better description on p. 213. 

Type-locality.—Bahia, Brazil; 7-20 fathoms. H. M. 8. Chal- 

lenger. 

lineata=marked with lines. British Museum. 

Actinometra litoralis PFEFFER, 1900. 

1900. PFEFFER, Senckenb. Ges. Abh., X XV, p. 85. 

Emendation. 

Actinometra littoralis P. H. Carpenter, 1888. 
188s. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 330, pl. rxvi, figs. 1, 2; detailed description, p. 346; first 

mentioned, p. 15. 
Ty pe-locality—Banda (Moluccas) ; 17 fathoms. H. M.S. Chal- 

lenger. eae 

littoralis—of the seashore. British Museum. 

+Actinometra loveni. 

Actinometra macrobrachius Harriats, 1890. 

1890. Harrnaus, Nach. Ges. Gottingen, May 1890, p. 170; de- 
tailed description, p. 186. 

Type-locality.—China Sea. 
pakpos=long+ Bpayiw@v=arm. Hamburg Museum. 

Actinometra maculata P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 304, pl. v. figs. 1 a-d; pl. tv, fig. 2; detailed description, 
p. 307; first mentioned, p. 20. 

Type-locality.—10° 30’ south latitude, 142° 18’ east longitude 
(Prince of Wales Channel, near Cape York, north <Aus- 
tralia); 8 fathoms. H. M. S. Challenger. 

maculata=spotted. British Museum. 
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Actinometra magnifica P. H. Carpenter, 1884. 

1884, P. H. Carpenter, Challenger Reports, XI, Zoology, p. 
57, pl. v1, fig. 7; better description in P. H. CarrentEr, 

Challenger Reports, XX VI, Zoology, p. 330 (1888). 
Type-locality —VP hilippines. 
magnifica=splendid, magnificent. 

Actinometra meridionalis var. carinata von Grarr, 1883 (not Comatula 

carinata, Lamarck, 1816). 
1883. von Grarr, Bull. Mus. Comp. Zool., XI, No. 7, pp. 130, 

131. 
A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 
15, 16, 19. 

A nomen nudum. 

carinata=keeled. 

Actinometra meridionalis var. quadrata von Grarr, 1883. 

1888. von Grarr, Bull. Mus. Comp. Zool., XI, No. 7, p. 127. 

A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

14, 20. 
A nomen nudum. 

quadrata=quadrate (in reference to the shape of the brachials). 

Actinometra meyeri P. H. Carrenrmr, 1882. 

1882. P.H. Carrenter, Journ. Linn. Soc. (Zool.), XVI, p. 514; 

detailed description, p. 525. 
Ty pe-locality— Australia. 
Dr. A. B. Meyer, formerly director of the Dresden Museum. 

Hamburg Museum. 
Actinometra monobrachius Mincrin, 1892. 

1892. Mrncuty, in Zoological Record for 1891, Echinodermata, 

p. 80. 

A nomer nudum. - 

pov os=single+ Bpayiwv=arm. 

There can be no excuse for quoting macrobrachius as mono- 

brachius; the absurdity of the latter in reference to crinoids 
should have been obvious. The mistake is the more unfortunate 
coming as it does in an index to the literature on the group. 

Actinometra morsei von Grarr, 1884. 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

14, 20. 
A nomen nudum. 

Prof. E. S. Morse, of Salem, Mass. 

+Actinometra miilleri. 
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Actinometra -multibrachiata P. H. Carpenter, 1888. 

1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, 
p. 295, pl. xvi, figs. 8, 4; detailed description, p. 299; first 
mentioned, p. 27. 

Type-locality.— Banda (Moluccas) ; 17 fathoms. H. M. 8. Chal- 

lenger. 
multibrachiata=many armed. British Museum. 

Actinometra multifida P. H. Carpenter, 1888 (not Alecto multifida 
J. Miiller 1841=Comatula multiradiata Lamarck= A sterias 

multiradiata Linneus | not Asterias multiradiata Schweigger 
nor Comatula multiradiata Goldfuss nor Comatula multi- 
radiata Leuckart]). 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 330. 
Ty pe-locality.—N ot given. 

multifida=divided into many parts. Paris Museum. 
Alecto multifida of Miller, according to the author’s own state- 

ment, is clearly a synonym of Comatula multiradiata Lamarck, 
Miiller took the ground that Lamarck’s description was not 
identifiable, but that the same name had been applied by Goldfuss 
to quite a different species, which was adequately described, so 
that the name held for the latter: mu/tifida was proposed to 
cover Lamarck’s type specimens. We know now what the Coma- 
tula multiradiata of Lamarck really is, and that it is the same 
as one of the species included by Linneeus in his Astertas multi- 
radiata; therefore, it is really the Comatula multiradiata ot 
Goldfuss which needs a new name, and the Alecto multifida of 
Miiller becomes a pure synonym of Comatula multiradiata La- 
marck. This leaves Actinometra multifida P. H. Carpenter (not 
of Miiller) without a name; it may be called Comaster car- 

pentert. 

Actinometra mutabilis von Grarr, 1884. (“ P..H. Carpenter MS.”) 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 18. 

A nomen nudum. 

mutabilis=changeable. 
According to Carpenter (Challenger Reports, X XVI, Zoology, 

1888, p. 53) this name originated with Liitken. 

Actinometra nigra P. H. Carpenrer, 1888. (“ Semper MS.”) 
1876. W. B. Carpenter, Proc. Roy. Soc., XXIV, p. 451. 

A nomen nudum. 

1876. P. H. Carpenter, Jour. Anat. and Physiol., X, p. 583. 

A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

16, 20. 
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A nomen nudum. 

1884. P. H. Carrenrer, Challenger Reports, X1, Zoology, p. 96. 

A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 304. 

Type-locality—Bohol, Philippines. Prof. C. Semper. 
nigra=black. 

Actinometra nobilis P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 55. 
Specific formula given; full description in P. H. Carpenter 

Challenger Reports, X XVI, Zoology, p. 336, pl. Lxv 
(1888). 

Type-locality.—_11° 37’ north latitude, 123° 31’ east longitude 
(Philippines) ; 18 fathoms. H. M. S. Challenger. 

nobilis=noble; distinguished. British Museum. 

Actinometra notata P. H. Carpenter, 1889. 

1888. Berti, Proc. Zool. Soc. London, 1888, p. 389 (footnote). 

A nomen nudum. 

1889. P. H. Carpenter, Journ. Linn. Soc. (Zool.), X-XI, p. 312. 

Type-locality—KKing Island, Mergui Archipelago (off Tenas- 
serim) ; “ sublittoral.” Dr. John Anderson. 

notata= distinguished. British Museum. 

Actinometra parvicurva Sprincer, 1901. 
1901. Sprincrer, Mem. Mus. Comp. Zool., X XV, No. 1, p. &8. 
Typographical error for parvicirra. 

Actinometra paucicirra Beir, 1882. 

1882. Bru, Proc. Zool. Soc. London, 1882, p. 535. 
Non-diagnostic specific formula given; full description in Betn, 

Zool. Coll. H. M. S. Alert, p. 169, pl. xv, figs. A, Aa (1884). 

Type-locality.—Prince of Wales Channel, or Thursday Island 
(near Cape York). H. M.S. Alert. 

pauci=fev-+cirrra=“ cirri.” British Museum. 

Actinometra peregrina Brun, 1894. 
1894. Berni, Proc. Zool. Soc. London, 1894, p. 402; first men- 

tioned, p. 396. 
Ty pe-locality—M acclesfield Bank (west of Luzon, Philippines) ; 

55 to 60 fathoms. 
peregrinus=exotic. sritish Museum. 

Actinometra peronii P. H. Carpenter, 1881. 

1881. P. H. Carpenter, Notes from the Leyden Museum, ITI, 
p- 178; detailed description, p. 214. 

Type-locality—South coast of Ceram. M. Hoedt. 
M. Francois Péron. Leyden Museum. 
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Actinometra polymorpha P. H. Carrrenter, 1879. 

1877. P.H. Carrenter, Journ. Linn. Soc. (Zool.), XIII, p. 440. 

A nomen nudum. 

1879. P. H. Carrenrer, Trans. Linn. Soc. (Zool.), 2d ser., IT, 
p- 51, pl. 11, figs. 2-11; pl. m1, figs. 1-10 (except fig. 4) ; pl. vz, 
figs. 1-24; pl. vir, figs. 1 a-d, 2 a-d, 3 a-d, 4 a-d, 5 a-d, 6 a-d; 
pl. vii. 

Ty pe-locality.—Bohol,. Philippines. Prof. C. Semper. 
mohvs=many+ opdyn—=form. 

Actinometra quadrata P. H. Carpenter, 1888 (not Actinometra meri- 
dionalis var. quadrata von Graft 1883). 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 330, pl. Lxi, fig. 1; detailed description, p. 331; first men- 

tioned, p. 45. 
Ty pe-locality—Tongatabu Reefs (Tonga Islands). H. M. S. 

Challenger. 

quadrata=quadrate (in reference to the shape of the brachials). 

British Museum. 

tActinometra ranvillensis. 

Actinometra regalis P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, XXVI, Zoology, 

p- 331, pl. uxvii; detailed description, p. 347; first men- 
tioned, p. 45. 

Ty pe-locality.— Banda, 17 fathoms. H. M. 8S. Challenger. 

regalis=regal. British Museum. 

Actinometra robusta P. H. Carprenrer, 1879. (‘ Liitken MS.”) 
1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d. ser., I, 

p. 86, pl. v, figs. 10-15; first mentioned, p. 27; detailed 
description, 1882, P. H. Carpenter, Journ. Linn. Soc. 
(Zool), XV, ps b1e. 

Type-locality.— Australia. 
robusta=sturdy, robust. Hamburg Museum. 

Actinometra robustipinna P. H. Carpenter, 1881. 

1881. P. H. Carpenter, Notes from the Leyden Museum, ITI, 

p- 177; detailed description, p. 201. 
Ty pe-locality.—Molueeas. M. Macklot. 

robustus=stout-+ pinna=* pinnules.” Leyden Museum. 
The type of this species is a much mutilated specimen, without 

the highly characteristic cirri: for the first really satisfactory 
description of this common form see Ka:nurr, Rev. Suisse Zool., 
Til, p.-290 Gis95). 
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Actinometra schlegelii P. H. Carprn'rrer, 1881. 
1881. P. H. Carpenter, Notes from the Leyden Museum, ITI, 

p. 178; detailed description, p. 210. 

Type-locality—? Fast Indies. 
Professor Hermann Schlegel. Leyden Museum. 

Actinometra sentosa P. H. Carpenter, 1888. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 317, pl. uxvi, figs. 4-6; detailed description, p. 325; first 

mentioned, p. 43. 
Type-locality—Banda. H. M. S. Challenger. 

sentosa=thorny. British Museum. 

Actinometra sertosa Larrer, 1889. 

1889. Larrer in Zoological Record for 1888, Echinodermata, 

p- 15. 

serta=a festoon. 
Editorial error for Actinometra sentosa. 

Actinometra simplex P. H. Carpenter, 1888 (not Comatula simplex 

P. H. Carpenter 1879 and 1881). 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 311, pl. urx, fig. 1; detailed description, p. 312; first men- 
tioned, p. 58. 

Type-locality—Admiralty Islands; 16 to 25 fathoms. H. M.S. 
Challenger. 

simplex=simple. 3ritish Museum. 
This species has been renamed Comatula orientalis. 

Actinometra solaris var. albonotata Brin, 1884. 

1884. Bry, Rep. Zool. Coll. H. M. S. Alert, p. 166. 
Type-locality—Albany Island. H. M.S. Alert. 
albus=white-+-notata=marked. British Museum. 

This is the same species which was named by Bell in 1882 
Actinometra albonotata. 

Actinometra stellata P. H. Carrrenrer, 1879. 

1874. Lirken, Mus. Godeffr. Cat., V, p. 190. 

A nomen n udum. 

1879. P. H. Carpenter, Proc. Roy. Soc., XXVIII, p. 390. 
Ty pe-locality.— F 1]1. 
stellata=star-shaped. 

In the later reference Doctor Carpenter gives a few non-diag- 
nostic characters; but in 1881 and 1888 he merely cites the name 
in the synonomy of Phanogenia typica of Lovén. 
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Actinometra stelligera P. H. Carrrenrer, 1880. 

1880. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XV, p. 198, 
pl: xan, fi. 26: 

Type-locality.— About 19° 6’ south latitude, 178° 18’ east longi- 
tude (near Kandavu Fiji) ; 255, 610, or 210 fathoms. H. M. 

S. Challenger. 
stelligera=ornamented with a star. British Museum. 

Actinometra stewarti P. H. Carpenter, 1888. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology¢ 

p: a2. 

A nomen nudum. 

Prof. Charles Stewart. 

Actinometra strata P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 93. 

A nomen nudum. 

strata=spread out. 

Actinometra strota P. H. Carpenter, 1884. 
1884. Bert, Rep. Zool. Coll. H. M.S. Alert, p. xiii. 

A nomen nudum. 

1884. ° P. H. Carpenter, Challenger Reports, XI, Zoology, p. 67. 

Type-locality.—Cape York, Australia. 
oTp@tos=spread out. 

This refers to the same species as does the preceding. 

Actinometra tenax Lirken, 1874. 
1874. Lirken, Mus. Godeffr. Cat., V, p. 190. 
A nomen nudum. 

1879. P. H. Carpenter, Trans. Linn. Soc. (Zool-), 2d ser., II, 

p- 29 (footnote). 
A nomen nudum. 

tenax—tenacious. 

Actinometra trachigaster Perrier, 1886. 

1886. Prrrier, Nouv. Archives du Muséum d’Histoire Naturelle 

de Paris, 2d ser., IX, p. 116 (footnote). 

Emendation. 
Tpayvs=rough+ yaortyp=the ventral side. 

Actinometra trachygaster LUrkKEN, 1869. 

1869. Lirxen, Mus. Godeffr. Cat., IV, p. 125. 
A nomen nudum. 

1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., II, 

p- 29 (footnote). 
A nomen nudum. 

Tpayvs=rough+ yaotnp=the ventral side. 

+Actinometra vagnasensis. 



NO. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 449 

Actinometra valida P. H. Carpenter, 1888. 

1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, 

p. 311, pl. ux, fig. 8; detailed description, p. 314; first men- 
tioned, p. 58. P 

Type-locality—10° 30’ south latitude, 142° 18’ east longitude 
(Prince of Wales Channel); 8 fathoms. H. M. S. Chal- 
lenger. 

valida=stout, robust. British Museum. 

Actinometra variabilis Brn, 1882. 

1882. Brtx, Proc. Zool. Soc. London, 1882, p. 535. 

Non-diagnostic specific formula given; full description in Ben, 
Rep. Zool. Coll. H. M. 8. Aleré, p. 169, pl. xv, figs. B, Ba, 

(1884). 
Type-locality—Thursday Island. H. M. 8. Alert. 
variabilis=changeable. British Museum. 

+Actinometra wurtembergica. 

Actinometra (Comatula) armata P. H. Carpenter, 1876. (‘ Semper 

MS.”) 

1876. P. H. Carpenter, Journ. Anat. and Physiol., X, p. 574. 
A nomen nudum. 

armata=armed. 

Actrinometra Harriaus, 1895. 
1893. Harriaus, Nova Acta Acad. German., LV III, No. 1, p. 97. 

Misprint for Actinometra. 

Adelometra A. H. Cruark, 1907. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 
L, pp. 346, 363. 

Type.—Antedon angustiradia P. H. Carpenter, 1888. 
adn\os=obscure+metra. 

Adelometra tenuipes A. H. Ciarx, 1908. 
1908. A. H. Cuarx, Proc. U. S. Nat. Mus., XXXIV, p. 236. 

Type-locality.—_Off Havana, Cuba; 211 fathoms. U. S. S. 
Albacross. 

tenuis=slender-+ pes= foot. U. S. National Museum. 

Aetinometra P. H. Carpenter, 1881. 

1881. P. H. Carpenter, Notes from the Leyden Museum, III, 
p. 204. 

Typographical error. 

Alecto Lracn, 1815. 

1815. Leacu, Zool. Miscell., IT, p. 61. 
Type.—Alecto horrida Leach (n. sp.) (first species) not recog- 

nizable. 
’» A\nxt@= Alecto, one of the Furies. 

The genus A/ecto has no standing whatever, as Alecto horrida 
is quite unrecognizable from the description or the figure, and 
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the type-specimen has ‘been lost. In 1819 Schweigger (Beo- 

bachtungen auf Naturhistorischen Reisen, Berlin, 1819, p. 66) 
referred it to the Linnean Asterias multiradiata, and saaien 
certain parts of a specimen supposed to belong to the species. 
The figures, however, areas unrecognizable as those of Leach, 

but probably do not represent the Linnean species as now re- 
stricted. The mere fact that he assigned Alecto horrida to As- 

terias multiradiata would seem to imply that the two were iden- 
tical, in which case the ctinometra of Miiller, 1841, and the 
Comatula of Lamarck, 1816, would become synonyms of A/ecto, 
1815; but it must be remembered that nothing was known of 
the specific, or even of the generic, characters of free crinoids 

until a much later date, and any multibrachiate form was con- 
sidered “Asterias multiradiata Linneus,” regardless of whether 
it belonged to the Antedonide or Actinometride. We find this 
well illustrated by Leuckart, who in 1839 (Isis, V, p. 612) re- 
ferred to what is most probably /Zimerometra savignii (Miil- 
ler) under the name of Comatula multiradiata. Therefore, in 

the absence of any proof as to which of the two familes A/ecto 
horrida really belonged, to say nothing of its specific relations, 
we can do nothing but consider it unrecognizable, and the generic 

name A/ecto as quite meaningless. 

Alecto bennetti J. Mtunr, 1841. 
1841. J. Mitier, Wieemann’s Archiv fiir Naturgesch., I, p. 146. 
T'ype-locality—Unknown. Mr. George Bennett. 
Mr. George Bennett. Leyden Museum. 

Alecto carinata Lracn, 1815. 
1815. Leacn, Zool. Miscell., I, p. 63 
Type-locality—Unknown. 
carinata=keeled (in reference to the arms). Type lost. 
There can be little doubt that this is the same species as Com- 

atula carinata Lamarck, 1816, as was suggested by Lamarck 
himself. The description, however, is quite useless, and the type 
has been lost.. We know what Lamarck’s species really is. There- 
fore, we must date the name from Lamarck, 1816, with A/ecto 

carinata Leach, 1815, as a questionable synonym. 

Alecto echinophora J. Miiier, 1843. 

1843. J. Miituer, Abh. d. k. Akad. d. wiss., 1841 [1843], p. 48. 
Editorial error for Alecto echinoptera. 

Alecto echinoptera J. Miituer, 1841. 
1841. J. Mtitter, Wiegmann’s Archiv fiir Naturgesch., I, p. 148. 
Type-locality—Unknown. Captain Wendt. 
éyivos=rough, prickly+ 2tépov=wing (i. e. arm). 

Berlin Museum. 
Doctor Carpenter believes, with good reason, that this species 

was originally brought from the West Indies. 
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Alecto elongata J. Miuumr, 1541. 
1841. J. Mixuiter, Wiegmann’s Archiv fiir Naturgsch., I, p. 146. 

Ty pe-locality.—New Guinea. Salomon Miiller. 
elongata= lengthened, elongate. Leyden Museum. 

Alecto eschrichtii J. Mttier, 1841. 
1841. J. Mtuier, Wiegmann’s Archiv fiir Naturgesch., I, p. 

142; first mentioned, p. 139. 
Type-locality—Greenland. Herr D. F. Eschricht. 

Prof. D. F. Eschricht. i 
Anatomical and Zoological Museum, Berlin. 

(See Comatula eschrichtii.) 

Alecto europea Leacn, 1815. 

1815. Leracn, Zoolog. Miscell., II, p. 61. 
Type-locality.—* In oceano Europo.” 
europwa= European. Type lost. 

Alecto flagellata J. Miiurer, 1841. (“ Mus. Leyd. MS.’) 
1841. J. Miiier, Wiegmann’s Archiv fiir Naturgesch., I, p. 

145. 

Type-locality—Unknown. Herr Brugmann. 
flagellata=whip-shaped (in reference to the arms). 

Leyden Museum. 

Alecto glacialis Lracnu (previous to 1830). 
1830. |Leacn|] Catalogue of the contents of the Museum of the 

Royal College of Surgeons of London, Pt. IV, fase. I, p. 14, 
No. 85a. 

Type-locality.—80° 26’ north latitude, 12° 30’ east longitude (off 
the northwest coast of Spitzbergen) ; 226 fathoms. H. M.S. 
Dorothea. Or, 80° 26’ north latitude, 11° 32’ east longitude 
(same locality) ; 250 fathoms. H. M.S. 7rent. 

glacialis=icy (in reference to the habitat). 
Type apparently lost. 

I have not been able to find the original reference to this species 
in any of Doctor Leach’s published works. Nothing more than 
a sketch of the digestive system is given in any of the seven later 
references, so that the species is quite unidentifiable. This form 
was named Alecto eschrichtii by J. Miller in 1841. 

Alecto horrida Lreacn, 1815. 

1815. Leacu, Zool. Miscel., II, p. 61, pl. rxxx. 

Not recognizable. 
horridus=bristly, prickly, uncouth. Type lost. 

Alecto japonica J. Mtuuer, 1841. 

1841. J. Miter, Wiegmann’s Archiv fiir Naturgesch., I, p. 145. 

Type-locality—Japan. Herr von Siebold. 
japonica=Japanese, Leyden Museum. 
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Alecto meridionalis Acassiz and Acassiz, 1865. (“A. Agassiz MS.”) 
1865. Agassiz and Agassiz, Seaside Studies, Boston, 1865, p._ 

121, figs. 153, 154. 
Ty pe-locality.—Coast of South Carolina, United States. 
meridionalis=southern. Museum of Comparative Zoology. 

Alecto multifida J. Mtuimr, 1841. 
1841. J. Miiier, Wiegmann’s Archiv fiir Naturgesch., I, p. 

147; first mentioned, p. 144. 
multifida=divided into many parts. 

Alecto multifida was based on the specimens which served 
Lamarck as the basis of his description of Comatula multira- 
diata, and which (together with the Linnean types of Asterias 
multiradiata) have subsequently been carefully examined and 
specifically determined by Doctor Carpenter. Miiller took the 
ground that these specimens are not specifically identical with 
that described as Comatula multiradiata by Goldfuss, and that, 
whereas Goldfuss’s description is diagnostic and Lamarck’s is 
not, the name mu/tiradiata should be retained for the form ade- 
quately described, 1. e., Comatula multiradiata Goldfuss, and a 
new name should be conferred on Lamarck’s types. It is un- 
necessary to state that, as we know exactly what the multira- 
diata of Linneus and Lamarck is, the name must be retained for 
that species, and Miiller’s multifida, being proposed merely as a 
substitute, becomes a synonym of it. 

Alecto nove-guinee J. Mtturr, 1841. (‘ Mus. Leyd. MS.”) 
1841. J. Miter, Wiegmann’s Archiv fiir Naturgesch., I, p. 146. 
Type-locality.—KEidouma, New Guinea. Salomon Miiller. 
nove-guinew=of New Guinea. Leyden Museum. 

Alecto palmata J. Mttuer, 1841. 

1841. J. Mt tier, Wiegmann’s Archiv fiir Naturgesch., I, p. 144. 
Type-locality.—India. Herr D. F. Eschricht. 

palmate=palmate. Bertin Museum. 

Alecto parvicirra J. Mtuuer, 1841. 

1841. J. Mtiier, Wiegmann’s Archiv fiir Naturgesch., I, p. 145. 
Ty pe-locality—_ Unknown. 
parvus=small+ cirra="“ cirri.” Paris Museum. 

Alecto petasus Diipen and [XKoren, 1844. 

1844. Dtsen og Koren, K. Vetensk. Akad. Handl. for 1844, 

Dp: 229) ole va ogc 

Ty pe-locality.—Swedish coast, near Fiskebickskihl in Bohuslin. 
méTHOOS=a spreading or broad-brimmed hat. 

Alecto phalangium J. Mtturr, 1841. 

1841. J. Mtuier, Wiegmann’s Archiv fiir Naturgesch., I, p. 
142; first mentioned, p. 140. 
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Type-locality—Mediterranean Sea; Nice aad Naples. Doctor 

Peters. 
dalayytov=a spider. Berlin Museum. 

Alecto pollyarthra J. Mtwurr, 1841. 

1841. J. Mtier, L’Institut for October 21, 1841, p. 357. 

Typographical error. 

Alecto polyarthra J. Mtituer, 1841. 

1841. J. Miturr, Wiegmann’s Archiv fiir Naturgesch., I, p. 144. 
Ty pe-locality Unknown. 
zohvs=many +aphpa=seements. Berlin Anatomical Museum. 

Not recognizable; the species is founded on some arm 
fragments. 

Alecto purpurea J. Mtruer, 1843. 
1843. J. Mtiier, Wiegmann’s Archiv fiir Naturgesch., I, p. 182. 
Type-locality—New Holland. Herr Preiss. 
purpurea=purple. 

Alecto rosea J. Miuuer, 1841. 
1841. J. Mtiimr, Wiegmann’s Archiv fiir Naturgesch., I, p. 143. 

Type-locality— Unknown. 
rosea=rose-colored. Vienna Museum. 

Alecto sarsii Dtpen and Koren, 1844. 
1844. Dtren og Koren, K. Vetensk Akad. Handl., 1844, p. 

931, pl. vr, fig 2. 
Type-locality.—Coast of Norway from Christiania to Bergen. 

Prof. Michael Sars. 

Alecto savignii J. Mttier, 1841. 
1841. J. Mitier, Wiegmann’s Archiv fiir Naturgesch., I, p. 144. 

Based on Comatula multiradiata Avupouin (not Asterias mul- 

tiradiata Linnmus) in Savieny, Description de l’Egypte; 

Echinodermes pl. 1, figs. 1-6 (1817). 

Type-locality.—Red Sea. M. Savigny. 
M. Marie Jules César Lelorgne de Savigny. Berlin Museum. 

The specimen which served as the basis for Miiller’s description 
was brought from the Red Sea by Hemprich and Ehrenberg, 
and is now in the Berlin Museum. This name has been very gen- 
erally emended to “savignyi.” 

Alecto tessellata J. Mtiuer, 1841. 
1841. J. Mirier, Wiegmann’s Archiv fiir Naturgesch., I, p. 144. 
Type-locality—tIndia. err Schénlein. 

tessellata=checkered. Bamburg Museum. 

Alecto timorensis J. Miituer, 1841. (“ Mus. Leyd. MS.”) 
1841. J. Miiuer, Wiegmann’s Archiv fiir Naturgesch., 1, p. 145. 
Type-locality.—Timor. Herren Boie and Salomon Miiller. 

timorensis=ot Timor. Leyden Museum. 

Proc. N. M. vol. xxx1v-—08——30 
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Alecto yolhitcneté i nie LLER, 1843. 

1843. J. Mtétier, Wiegmann’s Archiv fiir Naturgesch., I, p. 131. 
Type-locality.—Port Natal. Herr J. A. Wahlberg. 
Herr J. A. Wahlberg. Stockholm Museum. 

Alectro Say, 1825. 

1825. .Say, Journ. Acad. Nat. Sci. Philadelphia, V, Pt. 1, p. 153. 
“This is clearly an emendation of Alecto, as ue genus 1s voter red 

to Leach. 

Alectro dentata Say, 1825 

1825. Say, Journ. Acad. Nat. Sci. Philadelphia, V, Pt. 1, p. 153. 
Type-locality.— Great Egg Harbor, New Jersey, United States. 

Mr. Titian Peale. 

dentata=with teeth. Museum of the Philadelphia Academy. 

Antedon pe FrEMINVILULE, 1811. 

1811. pe Freminvittz, Bull. Soc. Philom. (Paris), I, p. 349: 
Type.—Antedon gorgonia de Fréminville (n. sp.) =<Asterias bi- 

fida Pennant, 1777=Comatula mediterranea Lamarck, 1816. 

"AvOndor, (‘the flowery one”) a nymph (from Pausanias). 

Antedon abbotti A. H. Ciark, 1907. 
1907. A. H. Ciarn«, Proc. U.S. Nat. Mus., X X-XIIT, p. 130! de- 

tailed description, p. 148. 

Ty pe-locality—Pulo Taya, China Sea. Dr. W. L. Abbott. 
Dr. W. L. Abbott. U.S. National Museum. 

Antedon abyssicola P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, p. 
158, pl. xxx1u, figs. 1, 2; detailed description, p. 191; first 

mentioned, p. 30. 

Ty pe-locality. —35° 29’ north latitude, 169° 53’ east longitude 
(north Pacific); 2,900 fathoms. H. M. S. Challenger. 

abyssicola=inhabiting great depths. British Museum. 
The fact that this species was only dredged twice by the 

Challenger at stations 78° apart, the single specimen from Station 
No. 160 showing certain differences from those from Station No. 
244, makes it necessary, if possible, to fix upon a definite type- 

locality, in case the differences should prove to be constant. Now, 
where the characters are first given (in the key on p. 158) the 
only differential character mentioned is the number of cirrus seg- 
ments. The single specimen from Station No. 160 had no cirri, 
and ineret ore could not have been the original from which this 
character was taken. The type-locality must, then, of necessity, 

be the other en 

Antedon abyssorum P. H. Carpenter, 1888. 

1887. P. H. Carpenter, Quart. Journ. Micr. Sci., X XVII, p. 386. 
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A nomen n ee . 

1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, 
p- 158, pl. xxix, figs. 10-13; detailed description, p. 190; 
first mentioned, p. 54. 

Type-localityA6° 16’ south latitude, 48° 27’ east longitude 
(near the Crozet Islands) ; 1,600 fathoms. H. M. S. Chal- 

lenger. 

abyssorum=oft great depths. British Museum. 

Antedon acela P. H. Carprnter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, pp. 
57, 83, 84, 93, etc., ol LIV, figs. 1-4; pl. Lv Bae 5; detailed 
description in Challenger Reports, XXVI, Waaloer p. 1382, 
plese. o.26 pl xvi 

Ty pe- ee —4° 33’ north latitude, 127° 06’ east longitude (off 

the Meangis Islands); 500 fathoms. H. M. 8S. Chal- 
lenger. 

aKoii10s= without hollows. British Museum. 

Antedon aculeata P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 103, pl. xxut, fig. 3; detailed description, p. 128; first 
mentioned, p. 54. 

Type-localityA° 33’ north latitude, 127° 06’ east longitude 
(off the Meangis Islands); 500 fathoms. H. M. S. Chal- 
lenger. 

aculeata=sharp-pointed. 3ritish Museum. 

Antedon acuticirra P. H. Carpenter, 1882. 
1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 

502; detailed description, p. 509. 
Type-locality.—_Unknown. 
acutus=sharp+cirra=“ cirri.” Hamburg Museum. 

Antedon acutiradia P. H. Carpenter, 1888. 

1887. P. H. Carpenter, Quart. Journ. Micr. Sci., X XVII, 
p- d86. 

A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, XXVI, Zoology, 

p- 102, pl. x1, figs. 3, 4; detailed description, p. 113; first 
mentioned, p. 32. 

\ Type-locality. 19° 02’ south latitude, 177° 10’ east longitude 
(near Kandavu, Fiji) ; 1,850 fathoms. H. M.S. Challenger. 

acutus=sharp+radia=“ rays.” British Museum. 

+ Antedon admirabilis. 

Antedon adrestine A. H. Crarn, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), ie 
p. 340. 
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Type-locality.— Off the southern coast of Hondo, Japan; 45 to 
48 fathoms. U.S. 8. Albatross. 

Adpéotivyn;, a feminine name. U.S. National Museum. 

+Antedon equimarginata. 

Antedon equipinna P. H. Carpenter, 1882. 

1882.. P. H. Carrenrer, Journ. Linn. Soc. (Zool.), Vile: 

502: detailed description, p. 504. 
Type-locality.— Unknown. : 
wquus=equal+ pinna=* pinnules.” Hamburg Museum. 

Antedon affinis Harrnaun, 1890. (“ Liitken MS.”) 

1890. Harriaur, Nachr. Ges. Gottingen, May, 1890, p. 170; de- 

tailed description, p. 184. 
Ty pe-locality— Amboina. 

afinis=related. Gottingen Museum. 

Antedon afra Harriaup, 1890. (“ Liitken MS.”) 

1890. Hartriaus, Nachr. Ges. Gottingen, May, 1890, p. 168; de- 

tailed description, p. 172. 
Type-locality.—Bowen, Queensland. 
"Adpa= Aphrodite. Hamburg Museum. 

Antedon agassizii Harriaun, 1895. 

1895. Harriaus, Bull. Mus. Comp. Zool., X XVII, No. 4, p. 
131, pl. 1, figs. 4, 7,83: pl. 1, figs, 16,48, 19; pli snew ae 
pl. 1v, fig. 26; first mentioned, p. 129. 

Ty pe-locality.—6° 35’ 00’’ north latitude, 81° 44’ 00’ west longi- 
tude (off Panama) ; 782 fathoms: 0° 12’ 30’ north latitude, 

90° 32’ 30” west longitude (off the Galapagos Islands) ; 684 
fathoms: or 0° 18’ 40’’ north latitude, 90° 34’ 00’? west 
longitude (Galapagos Islands); 327 fathoms. U. 8. S. 
Albatross. 

Mr. Alexander Agassiz. 
Type will be deposited in the U. S. National Musuem. 

Antedon alata Pourraups, 1878. 
1878. Powurtaués, Bull. Mus. Comp. Zool., V, No. 9, p. 215. 

Type-locality— Barbados (British West Indies); 100 fathoms. 
U.S. s: Hassler. 

adlata=winged. Museum of Comparative Zoology. 
This is the name which must be used for the species called 

Actinometra pulchella by Doctor Carpenter, who discarded alata 
as not being so appropriate as pulchella. 

Antedon alboflava A. H. Ciarx, 1907. 
1907. A. H. Cuark,; Proc. U.S: Nat. Mus. XX OS spe oee 

detailed description, p. 145. 



No. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 457 

Type-locality—80° 54’ 40’” north latitude; 130° 87’ 30’” east 
longitude (off Kagoshima Gulf, Japan); 103 fathoms, 
U.S. 8. Albatross. 

albus=white-+flavus=yellow. U.S. National Museum. 

+Antedon allardi. 

+Antedon almerai. 

Antedon alternata P. H. Carprnrer, 1888. 
1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 6. 
A nomen nudum. 

1888. P. H. Carrenrrr, Challenger Reports, X XVI, Zoology, 
p. 158, pl. xvi, figs. 1-3; pl. xxxu, fig. 5-9; detailed de- 
scription, p. 179; first mentioned, p. 27. 

Ty pe-locality.— 37° 34’ south latitude, 179° 22’ east longitude; 
700 fathoms. H. M. 8S. Challenger. 

alternata=alternating. British Museum. 

tAntedon alticeps. 

+Antedon ambiguus. 

Antedon amboinensis Harriaus, 1890. 

1890. Harruaus, Nachr. Ges. Gottingen, May, 1890, p. 170; de- 

tailed description, p. 181. 

Type-locality—Amboina. Dr. J. Brock. 
amboinensis=of Amboina. Gottingen Museum. 

Antedon anceps P. H. Carpenter, 1888. 
1888. P. H. Carrenrer, Chailenger Reports, X XVI, Zoology, 

p- 194, pl. xxxv, figs. 1-3; detailed description, p. 254; 
first mentioned, p. 54. 

Ty pe-locality.— 6° 54’ north latitude, 122° 18’ east longitude; 
10 fathoms. H. M. S. Challenger. 

anceps=having two heads; (1. e., double; dimorphic). 
British Museum. 

Antedon andersoni P. H. Carpenter, 1889. 

1888. Berti, Proc. Zool. Soc. London, 1888, p. 387 (footnote). 
A nomen nudum. 

1889. P. H. Carpenter, Jour. Linn. Soc. (Zool.), X XI, p. 306, 

pl. xxvi, figs. 1-5; pl. xxvu, fig. 8. 
Type-locality—King Island, Mergui Archipelago. Dr. John 

Anderson. 
Dr. John Anderson. British Museum. 

The original description of this specieS is based on a much 
mutilated individual, and, in addition, contains some mislead- 

ing statements. For the first good description see Harriaus 
Nova Acta Acad. German., LVIII, No. 1, p. 78 (1893). 
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Aureden anglesensis. 

Antedon angusticalyx P. H. Carpenter, 1884. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 17. 
A nomen nudum. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 57 
(footnote), pl. trv, fig. 5; pl. xv, fig. 6; full description in 
P. H. Carpenter, Chale nger epee XXVI, Zoology, p. 
242, pl. 1, figs. 4 a-d; pl. L, figs. 1,2; woodcut, p. 246, fig. 5 
18) “(absicteh 

Type-locality.—4° 33’ north latitude, 127° 06’ east longitude (off © 
the Meangis Islands) ; 500 fathoms. H. M. 8. Challenger. 

angustus=narrow-+calyx=* calyx.” British Museum. 

Antedon angustipinna P. H. Carpenter, 1888. 

1888. P. H. Carventrr, Challenger Reports, X XVI, Zoology, 
p. 158, pl. xxrx, figs. 1-4; detailed description, p. 189; first 
mentioned, p. 54. 

Ty pe-locality.— 87° 17” south latitude, 53° 52” west longitude; 
600 fathoms. H. M.S. Challenger. 

angustus=narrow-+ pinna=* pinnules.” British Museum. 

Antedon angustiradia P. H. Carpenter, 1888. 

1883. von Grarr, Bull. Mus. Comp. Zool., XI, No. 7, p. 133. 
A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 2 pti 

A nomen nudum. 

iWststores dened ale (C7. ee Challenger Reports, X XVI, Zoology, 

p. 252, pl. xnv, fig. 4; detailed description, p. 253; first men- 
tioned, Paoo: 

Ty pe-locality.—5° 49’ 15’” south latitude, 132° 14’ 15”’ east longi- 

tude (near the Ki Islands); 140 fathoms. H. M. S. Chal- 
lengcr. 

angustus=narrow+radia=" rays.” British Museum. 

Antedon antarctica P. H. Carpenter, 1880. 
1880. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XV, p. 198, 

pl. xu, figs. 29 a, b; detailed description in P. H. Car- 
penTer, Challenger Reports, X XVI, Zoology, p. 138, pl. 1, 
figs. 6 a-d, 7 a, b; pl. xxv; detailed description, p. 144 
(1888). 

Ty pe-locality. —d2° 59’ 30°’ south latitude, 73° 33’ 30” east longi- 

tude (near Heard Island); 75 fathoms. H. M. 8S. Chal- 
le NIC 1 e 

antarctica=of the antarctic regions. British Museum. 

Antedon anthus A. H. Ciarn, 1907. 
1907. A. H. Cuark, Proc. U.S. Nat. Mus., XX XIE Spear 

detailed description, p. 136. 
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Ty pe-locality.—80° 54’ 40°’ north latitude, 130° 37’ 30’’ east 
longitude (off Kagoshima Gulf, Japan); 103 fathoms. 
U. 8. S. Albatross. 

avOos=a flower. U.S. National Museum. 

Antedon arctica A. H. Crarn, 1907. 

Peon a. tie CLARK, Proes U.S. Nat. Mus., XXXII p. 71; 
detailed description, p. 82. 

Type-locality—Camp Clay, Cape Sabine (arctic coast of 

Alaska). Lieut. Adolphus W. Greeley, U.S. A. 
arctica=arctic. U.S. National Museum. 

Antedon armata Pourratns, 1869. 

1869. Pourraiés, Bull. Mus. Comp. Zool., I, No. 11, p. 356. 
Type-locality—West of the Tortugas, Florida; 85 fathoms. 

U.S. S. Bzbd. 
armata=armed. Museum of Comparative Zoology. 

+Antedon arnaudi. 

+ Antedon aspera. 

Antedon aspera A. H. Cuarx, 1908 (not +|Antedon aspera). 
1908.. A. H. Ciarx, Proc. Biol. Soc. Washington, XXI, p. 131. 
A nomen nudum. 
Error for 7richometra aspera. 

Antedon asperrima A. H. Ciark, 1907. 

1907.) A> HW. CruarK, Proc. U.S. Nat. Mus.,, XX XITI, p. 70; 

detailed description, p. 73. 
Ty pe-locality—54° 02’ 50’” north latitude, 166° 45’ 00’” west 

longitude (Bering Sea); 406 fathoms. U.S. S. Albatross. 

asperrima=very rough. U.S. National Museum. 

Antedon aster A. H. Cuarx, 1907. 

1907. A.<H. Crark«, Proc. U. S. Nat. Mus., XX XIIT, p. 199; 
deta*led description, p. 145. 

Type-locality.— 35° 11’ 25’’ north latitude, 139° 28’ 20’’ east 
longitude (Sagami Bay, Japan); 369 to 405 fathoms. 
U. 8.8. Albatross. 

aomp =a star, U. S. National Museum. 

Antedon australis P. H. Carpenter, 1882. (“ Liirken MS.”) 

1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, 
p. 510. 

Type-locality.—Sydney, New South Wales. 
australis—=southern. Copenhagen Museum. 

A few characters are given which may prove to be of sys- 
tematic importance. 
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Antedon australis P. H. Carpenter, 1888 (not Antedon australis P. H. 

Carpenter, 1882). 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 138, pl. xxvi, figs. 4, 5; pl. xxvir, figs. 14-20; detailed 
description, p. 146; first mentioned, p. 33. 

Type-locality.—52° O04’ south latitude, 71° 22” east longitude 
(near Kerguelen Island); 150 fathoms. H. M. S. Chal- 
lenge?. 

australis= southern. British Museum. 
This species has been renamed Heliometra glabra. 

+Antedon avenionensis. 

+Antedon avenionensis var. minor. 

Antedon barentsi P. H. Carpenter, 1886. 

1886. P. H. Carpenter, Bijdragen tot de Dierkunde, afl. xm, 

p. 9, pl. 1, figs. 1-5; first mentioned, p. 3. 
Type-locality—i0° 40’ north latitude, 31° 10’ east longitude 

(north of Nard6, Norway); 132 fathoms. Dutch S. S. 
Willem Barents. 

S. S. Willem Barents. 

Antedon basicurva P. H. Carpenter, 1884. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 17. 

A nomen nudum. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 84, 
pl. urv, fig. 9; pl. tv, fig. 7; detailed description in Chal- 
lenger Reports, X XVI, Zoology, p. 102, pl. u, figs. 2 a-d; 
pl. xxi, fig. 385 pl. xxu, figs. 3, 4; woodcut, p. 1223 iesm2 
A, B (1888). 

Ty pe-locality.— 29° 45’ south latitude, 178° 11’ west longitude 
(near the Kermadec Islands) ; 630 fathoms. H. M.S. Chal- 
lenger, 

basis=base+curvus=bent. British Museum. 

Antedon bassett-smithi Beni, 1894. 

1894. Berti, Proc. Zool. Soc. London, 1894, p. 399, pl. xxiv; 

first mentioned, p. 393. 
Ty pe-locality.—Macclesfield Bank; 13 to 36 fathoms. 
Dr. P. W. Bassett-Smith, Surgeon, R. N. British Museum. 

This species was, unfortunately, wrongly described in the 
“Spinifera group,” with which it has no affinities; it is in 
reality a species of the “ Palmata group ” of Dr. Carpenter, as is 
obvious from the shape of the lower pinnules, as given in the 
plate. 

It should be noticed that the description does not agree with 
the figure in respect to the number of arms or cirri, or the length 
of the first pinnule. 
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+{Antedon beaugrandi. 

Antedon bella Harrniaus, 1890. 

1890. Hartriaun, Nachr. Ges. Gottingen, May, 1890, p. 169; de- 
tailed description, p. 174. 

Type-locality —Noordwachter Eiland (North Watcher Island), 
Gulf of Tonkin; 15 to 20 fathoms. 

bella=pretty. Gottingen Museum. 

Antedon bella var. brunnea Harriaup, 1893. 

1893. Hartiaus, Nova Acta Acad. German, LVITI, No. 1, p. 44. 

Type-locality—Amboina. Dr. J. Brock. 
brunnea=brown. Gottingen Museum. 

+Antedon beltremiuxi. 

Antedon bengalensis Harrnaun, 1890. 

1890. Harrtiacp, Nachr. Ges. Gottingen, May, 1890, p. 170, de- 
tailed description, p. 182. 

Type-locality.—_ Bay of Bengal. 
bengalensis=of Bengal. Gottingen Museum. 

Antedon bicolor P. H. Carrenter, 1879. (“ Mus. Paris MS.”) 
1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., IT, 

p. 29. 
A nomen nudum. 

bicolor=of two colors. 

Antedon bidens Brix, 1884. 

1884.- Brut, Rep. Zool. Coll. H..M. S. Alert, p. 158, pl. xz, 
figs. A a—c,; first mentioned, p. xu. 

Type-locality.—Torres Straits. H. M. 8S. Alert. 
bidens=having two teeth (on the cirri). British Museum. 

Antedon bidentata von Grarr, 1884. (‘ P. H. Carpenter MS.”) 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

15, 16, 17. 
A nomen nudum. 
bidentata=having two teeth. 

Antedon bigradata Harriaun, 1895. 

1895. Harriavs, Bull. Mus. Comp. Zool., XXVIT, No. 4, p. 
145, pl. 1, fig. 5. 

Ty pe-locality.—6° 30’ 00’’ north latitude, 81° 44’ 00’” west longi- 
tude (off Panama) ; 555 fathoms; or between Chatham and 

Hood Islands, Galapagos; 385 fathoms. U.S. S Albatross. 
bigradata=with two steps. 

Type will be deposited in U. S. National Museum. 

Antedon bimaculata P. H. Carpenter, 1881. 
1881. P. H. Carpenter, Notes from the Leyden Museum, ITI, p. 

176; detailed description, p. 186. 
Ty pe-locality —Aimboina. 

_bimaculata= (here) two-colored. Leyden Museum. 
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Antedon bipartipinna P. H. Carpenter, 1882. : 

1882. P.H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 5025 
detailed description, p. 512. 

Type-locality— Hongkong. 
bipartio—bisect+ pinna=“ pinnules.” Hamburg Museum. 

Antedon bispinosa P. H. Carpenter, 1888. 
1888. P. H. Carpentsr, Challenger Reports, XX VI, Zoology, 

p. 102; pl. xx, figs. 38, 4; detailed description, p. 115; first 

mentioned, p. 33. 

T ype-locality_6° 16’ south latitude, 48° 27’ east longitude 
(near the Crozet Islands) ; 1,600 fathoms. H. M.S. Chal- 

lenger. 
bispinosa=with two spines. British Museum. 

+Antedon bituricensis. 

Antedon bowersi A. H. Cuarn, 1907. 
1907. A. H. -Cuarx, Proc. U. S. Nat. Mus., XX SUS paetioe: 

detailed description, p. 148. 
Type-locality.—30° 58’ 30°’ north latitude, 130° 32’ 00’’ east lon- 

gitude (off Kagoshima Gulf) ; 152 to 103 fathoms. U.S.S. 
Albatross. 

Hon. George M. Bowers. U. S. National Museum. 

Antedon brachymera A. H. Ciark, 1907. 

1907. A. H. CrarK, Proc. U.S. Nat:-Mus.; XXX TE pei eae: 

tailed description, p. 76. 
Ty pe-locality 43° 01’ 40’ north latitude, 140° 22’ 40’ east 

longitude. (Sea of Japan); 172 fathoms. U.S. 8. Al- 
batross. 

Bopaxyvs=short+ pnpos=segment. U. S. National Museum. 

Antedon brasiliensis P. H. Carpenrer, 1879. (“ Liitken MS.”) 
1879. P. H. Carpenter, Proc. Roy. Soc., XXVIII, p. 386. 

A nomen nudum. 

brasiliensis=of Brazil. 

Antedon braziliensis Rarnpun, 1879. (“ Liitken MS.”) 
1867. Verriii, Trans. Connect. Acad Arts and Sci., I, pp. 341, 

365. 

A nomen nudum. 

1879. Ratusun, Trans. Conn. Acad. Sci., V, p. 156. 

Type-locality— Coast of Brazil. 
braziliensis=of Brazil. 

+Antedon breviceps. 

Antedon brevicirra Bri, 1894. 
1894. Berti, Proc. Zool. Soc. London, 1894, p. 400; first men- 

tioned, p. 396. 
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Type-locality Macclesfield Bank; 20 to 35 fathoms. 
brevis=short+cirra=“ cirri.” sritish Museum. 

This species is quite unidentifiable from the description. 

Antedon brevicuneata P. H. Carpenter, 1881. 
1881. P. H. Carpenter, Notes from the Leyden Museum, IIT, 

p- 176; detailed description, p. 187. 
Type-locality—Amboina. 
brevis=short-+cuneata= wedge-shaped. Leyden Museum. 

Antedon breviradia P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
pe 02 ple mn hes. 4.5. a-e7 pl. xi tip. 5's: pl. xis; pl: xx, 
figs. 1, 2; detailed description, p. 110; first mentioned, p. 20. 

Type-locality.—29° 45’ south latitude, 178° 11’ west longitude 
(near the Kermadec Islands) ; 630 fathoms. HH. M.S. Chal- 
lenger. 

brevis=short+radia=“ rays.” British Museum. 

Antedon briareus Bex, 1882. 

1882. Bert, Proc. Zool. Soc. London, 1882, p. 534. 
The specific formula given for this species is particularly mis- 

leading, as it should have been given under “ Actinometra,” not 
Antedon, full description in Bett, Rep. Zool. Coll. H. M. S. 
Alert, p. 163, pl. x1v (1884). 
Type-locality—Port Denison. H. M.S. Alert. 
Bpiapews=Briareus or Mgwon. 3ritish Museum. 

Antedon briseis A. H. Crarx, 1907. 
1907, —A. Hi. Cuarx, Proc. U.S. Nat: Mus., X XXIII, p. 71;  de- 

tailed description, p. 83. 
Ty pe-locality—Sea of Japan. 
Bpionis=Briseis or Hippodamia. U.S. National Museum. 

Antedon brockii Harriaun, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p. 170; de- 

tailed description, p. 183. 
Type-locality—Amboina. Dr. J. Brock. 
Dr. J. Brock. Gottingen Museum. 

+Anteden bronnii. 

+Antedon brownii. 

+Antedon burgundiaca. 

Antedon callista A. H. Ciars, 1907. 

OU (mwa, CuARK, Proc: U-so:) Nat. Mus, XX XeXITL, p. 128; 
detailed description, p. 135. 

Type-locality —32° 31’ 10’ north latitude, 128° 33’ 20” east 
longitude (Eastern Sea); 139 to 107 fathoms. U. 5. 5. 

Albatross. 

xa\htoros=very beautiful. é U.S. National Museum. 
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+Antedon calloviensis. 

+Antedon campichei. 

+Antedon canaliculata. 

Antedon capensis Brin, 1905. 

1905. Brrr, Marine Investigations in South Africa, ITT, p. 139, 
jolleeitit 

Type-locality—South Africa; 18-27 fathoms. 
capensis; in reference to the Cape of Good Hope. 

Professor Bell described this species in the “ Basicurva 
group,” whereas it really belongs with Comatula carinata of 
Lamarck, placed by Doctor Carpenter in the “ Milberti group.” 
T have examined some of the original specimens and can not 
separate them from true Comatula carinata from Mauritius or 
Zanzibar. Comatula carinata from East Africa varies very 
little, but specimens from the West Indies and Brazil are very 
variable, especially in regard to the carination of the arms. 

' Six-rayed individuals also are common in the latter locality. 

+Antedon carabeeufi. 

+Antedon carentonensis. 

Antedon carpenteri Bri, 1884. 

1884. Brun, Zool. Coll. H. M..S. Alert, p: 157, ply xeceee 

a-c,; first mentioned, p. xin. 
Type-locality—Port Curtis (Queensland). H. M. S. Alert. 
Dr. P. Herbert Carpenter. British Museum. 

+Antedon cartenniensis. 

Antedon challengeri A. H. Cuarn, 1907. 
1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 

L, p. 353. 
New name for Antedon lineata P. H. Carpenter, 1888, not 

Antedon lineata Pomel, 1887. 

H. M.S. Challenger. 

+Antedon changarnieri. 

+Antedon choffati. 

Antedon ciliata A. H. Crarx, 1907. 

1907. -A. H. Cuarn, Proc: U. S. Nat. Mus: Xo@Xop ISS eae 

detailed description, p. 81. 
Type-locality —48° 00’ 00’’ north latitude, 140° 10’ 30” east 

longitude (Sea of Japan); 390 to 428 fathoms. U.S. S. 

Albatross. 
ciliata=cilated. U. S. National Museum. 



NO. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 465 

Antedon cirri Honryman, 1889. 

1889. Honryman, Proc. Nova Scotia Sci. Inst., VII, p. 265. 
Type-locality.—_ Off Halifax. 
cirrus=a lock of hair. Halifax Museum. 

Probably this combination was not intended as a new name, 
but, taking the context into consideration, I do not see how it 
can be treated otherwise. The specimen was presented to the 
museum by Sir C. Wyville Thomson under the name of Antedon 
eschrichtii, of which species it is a synonym; but in case a cefi- 
nite geographical variety should be proved to inhabit the vicin- 
ity given, this name would have to be used. The character of 
“single claws” given is somewhat obscure, and the number of 
cirrus segments is equally worthless, falling, as it does, within 
the range of a large number of species of various genera. 

Antedon clare Harriaup, 1899. 

1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 169; de- 

tailed description, p. 174. 
Type-locality—Amboina. Dr. J. Brock. 

Gottingen Museum. 

Antedon clemens P. H. Carpenter, 1888. 
1888. P. H. Carpenter, Challenger Reports,.X XVI, Zoology, 

p. 225, pl. xxxrx, fig. 5; detailed description, p. 229; first 

mentioned, p. 54. 
Type-locality 6° 54’ north latitude, 122° 18’ east longitude 

(Celebes Sea); 10 fathoms. H. M.S. Challenger. 
clemens=placid, calm. British Museum. 

Antedon clio A. H. Crarx, 1907. 
nOtee Ac. He Cuvrn, roc: Ui. Nat.-Mus/- 2 xeX Tie p. (12; 

detailed description, p. 79. 
Ty pe-locality.— 82° 31’ 20’’ north latitude, 128° 32’ 40’ east lon- 

gitude (Eastern Sea); 107 fathoms. U. 8. S. Albatross. 
Kie1@=Clio, a Muse. U.S. National Museum. 

Antedon columnaris P. H. Carpenter, 1881. 

1881. P. H. Carpenter, Bull..Mus. Comp. Zool., IX, No. 4, 

p. 169, pl. 1, fig. 8; first mentioned, p 152. 
Type-locality Off St. Lucia, British West Indies; 422 fathoms. 

U.S. 8S. Blake. 
columnaris=columnar. Museum of Comparative Zoology. 

Antedon comata von Grarr 1887. (“ P. H. Carpenter MS.”) 
1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 2. 

A nomen nudum. 
comata=with long hair. 



466 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

;Antedon complanata. 

Antedon compressa P. H. Carrenrer, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 212, pl. xz1; detailed description, p. 222; first men- 
tioned, p. 54. 

Type-locality.—5° 49’ 15’” south latitude, 132° 14’ 15’” east lon- 
gitude (near the Ki Islands); 140 fathoms. H. M. 5S. 
Challenger. 

compressa=compressed. British Museum. 

Antedon conifera Harriaun, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p. 169; 

detailed description, p. 173. 
Ty pe-locality—Japan. Dr. F. Hilgendorf. 
conifera=cone-bearing. Berlin Museum. 

Antedon conjungens P. H. Carprenrer, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 225, pl. xiv, fig. 1; detailed description, p. 233%) ireu 
mentioned, p. 55. 

Ty pe-locality.—Zebu Reefs. H. M. S. Challenger. 
conjungens=binding together; uniting. British Museum. 

+Antedon costata. 

Antedon crassipinna Harriaus, 1890. 

1890. Harriuaus, Nachr. Ges. Gottingen, May, 1890, p. 170; 

detailed description, p. 185. 
Type-locality.—Amboina ; Cochin China. 
crassus=stout, thick+ pinna=* pinnules.” 

Gottingen and Hamburg Museums. 

Antedon crassispina Ka:Hurr, 1895. 

1895. WKauurr, Mém. Soc. Zool. France, VIII, p. 420. 
crassus=thick-+-spina=thorn. 

Editorial error for crassipinna. 

Antedon crenulata P. H. Carrenrrr, 1882. 
1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 5025 

detailed description, p. 507. 
Ty pe-locality.—Borneo. 

crenulata=crenulate. Hamburg Museum. 

Antedon cubensis Pourrars, 1869. 

1869. Pourraurs, Bull. Mus. Comp. Zool., I, No. 11, p. 356. 
Lype-locality—Ofk Cojima, near Havana, Cuba; 450 fathoms. 

U.S. S. Bzbd. 
cubensis=of Cuba. Museum of Comparative Zoology. 

Antedon cumingii Prerrer, 1900. 

1900. Prerrer, Senckenb. Ges. Abh., X XV, p. 85. 
Editorial error for Comatula cumingii J. Miiller. 
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Antedon cupulifera Harriaus, 1893. (“ Liitken MS.”) 
1893. Harriavs, Nova Acta Acad. German., LVIII, No. 1, 

p- 82. 

A nomen nudum. 

cupulifera=bearing small casks; 1. e., with barrel-shaped seg- 

ments. 

+Antedon decameros. 

Antedon decameros J. EK. Gray, 1848. 
1848. J. E. Gray, List of Brit. Animals in Brit. Mus., Pt. 1. 

Centroniz or Radiated Animals, p. 28. 
Type-locality—Plymouth Sound. Dr. W. E. Leach. 
déka=ten-+ unpos=part. . British Museum. 

No description is given, but there is a good synonymy, making 

it evident that the species in question is the Asterias bifida of 
Pennant. 

Antedon decipiens Bru, 1882. 

1882. Bry, Proc. Zool. Soc. London, 1882, p. 534. 
Non-diagnostic specific formula given; full description in Bru, 

Rep. Zool. Coll. H. M. S. Alert, p. 159, pl. x1. figs. B, Ba 

(1884). 
Type-locality.—Arafura Sea ; 32 to 36 fathoms. H. M.S. Alert. 
decipiens= deceiving. British Museum. 

Antedon defecta P. H. Carpenter, 1888. 
1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, 

p. 206; first mentioned, p. 54. 
Type-locality Caribbean Sea; 77 to 242 fathoms. U. S. S. 

Blake. 
defecta=imperfect. Museum of Comparative Zoology. 

+Antedon delgadoi. 

Antedon delicatissima A. H. Cuarn, 1907. 

190%, Ae Hi. CiuArk, Proc.’ U.S: Nat. Mus., XXXII, p: 130s 
detailed description, p. 149. 

Type-locality.—30° 12’ 00’’ north latitude, 180° 44’ 00’” east lon- 
gitude (Eastern Sea) ; 84 fathoms. U.S. Albatross. 

delicatissima=very elegant. U.S. National Museum. 

Antedon denticulata P. H. Carpenter, 1888. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p- 103, pl. xx11, figs. 1, 2; detailed description, p. 130; first 

mentioned, p. 34. 
Type-locality.—8° 56’ north latitude, 136° 05’ east longitude 

(near the Pelew Islands); 49 fathoms. H. M. S. Chal- 
lenger. 

denticulata=set with teeth. British Museum. 
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+Antedon depereti. 

+Antedon depressa. 

+Antedon desori. 

Antedon diadema A. H. Crark, 1907. 
1907.. A. H. CuarK, Proc. U.S. Nat. Mus., XXOCUN apiece 

detailed description, p. 144. 
T ype-locality.— 30° 58’ 30’’ north latitude, 130° 32” 00’ east 

longitude (off Kagoshima Gulf); 152 to 103 fathoms. 

U.S. S. Albatross. 
d1adnpa=a diadem. U.S. National Museum. 

Antedon diomedee A. H. Cuarn, 1907. 
1907. A. H. Cuark, Proc. U.S. Nat. Mus., XX XUEESpSaisG 

detailed description, p. 146. 
T ype-locality.—81° 28’ 20’ north latitude, 130° 35’ 30°” east 

longitude (off the southern coast of Japan); 51 fathoms. 
U.S. S. Albatross. | 

diomedea=an albatross. U.S. National Museum. 

Antedon disciformis P. H. Carprnrer, 1858. 
1888. P. H. Careenter, Challenger Reports, X XVI, Zoology, 

p- 225, pl. 1v, figs. 2 a-d; pl. xxx1x, fig. 4; detailed descrip- 

tion, p. 228; first mentioned, p. 8. 
Ly pe-locality—Zebu Reefs. H. M.S. Challenger. 

discus=a disk-+-formis=shape. British Museum. 

Antedon discoidea P. H. Carvenrsr, 1888. 

1888. P. H. Careenter, Challenger Reports, X XVI, Zoology, 
p. 182, pl. x, figs. 1, 2; detailed description, p. 134; first 

mentioned, p. 54. 
Ty pe-locality.—5° 49’ 15’” south latitude, 182° 14’ 15” east 

longitude (near the Ki Islands); 140 fathoms. H. M. S. 

Challenger. 

16K 0€10ns5 =discoidal. British Museum. 

Antedon distincta P. H. Carrenter, 1588. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 241, pl. ur, fig. 1; detailed description, p. 247; first men- 

tioned, p. 45. 
Type-locality—9° 26’ north latitude, 123° 45’ east longitude 

(off Panglao and Siquijor) ; 375 fathoms. H. M. 8S. Chal- 
lenger. 

distincta= distinguished. 

Antedon dividua P. H. Carpenter, 1879. (“ Mus. Paris MS.”) 
1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser:, EL, 

p. 29. 
A nomen nudum. 

dividua=divided. 
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Antedon déderleini 1 DE Lor IOL, 1900. 

1900. br Lorton, Rey. one Zool., VIII, p. 93, pl. rx, figs. 2 a-<. 
Type-locality—Kagoshima, Japan. Doctor Déderlein. 
Dr. Ludwig Déderlein. 

+Antedon d’orbignyi. 

Antedon diibenii BOurscup, 1866. 

1866. Bouuscuyr, W emcee Archiy fiir Naturgesch., 1866, 

ips 02)2( fig.) 
Ty pe-locality.—Rio Janeiro, Brazil. 

Dr. M. W. von Diiben. Gottingen Museum. 
The type specimen is figured in Challenger Report, XXVI, 

Zoology, pl. xxxvu, fig. 2 (1888). 

“ Antedon diibenii” is the young of Comatula carinata Lamarck. 

Antedon dubia P. H. Carpenter, 1888. (“‘ Semper M. S.”) 
1884. von Grarr, Challenger Reports, X, Zoology, pp. 15, 18, 47. 
1888. P. H. Carpenter, Challenger Reports, XX VI, Zoology, p. 

258, pl. xxxv1, figs. 1-6. 

Type-locality—Aru Islands. H. M. 8S. Challenger. 
dubius=uncertain. British Museum. 

Antedon duplex P. H. Carrenrer, 1888 

1883. von Grarr, Bull. Mus. Comp. Zool., XI, No. 7, p. 183. 
A nomen nudum. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

bisoL8: 
A nomen nudum. 

1888. P. H. Carrenrer, Challenger Reports, X XVI, Zoology, 

Deas. 

Ty pe-locality—West Indies; 88 to 262 fathoms. U.S. 8. Blake. 
duplex=broad, large. 

Antedon echinata P. H. Carrenrer, 1888. 

1888. P. H. Carpenter, Challenger Reports, XXVI, Zoology, 
p- 102, pl. xxz, figs. 4, 5; detailed description, p. 119; first 
mentioned, p. 54. 

Pype-locality—29° 45’ south latitude, 178° 11’ west longitude 
(near the Kermadec Islands); 630 fathoms. H. M. S. 
Challenger. 

echinata=prickly. British Museum. 

Antedon elegans Brix, 1884. 

1882. Bru, Proc. Zool. Soc. London, 1882, p. 534. 

Non-diagnostic specific formula given; full description in Bett, 
Zool. Coll. H. M.S. Alert, p. 162, pl. x11, figs. B, Ba (1884). 

Type-locality.—Port Molle (Queensland). H. M. S. Alert. 
Se ae British Museum. 

Proc. 
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Antedon emendatrix Brin, 1892. 

1892. Brix, Ann. and Mag. N. H., 6th ser., LX, p. 428, pl. xvmt. 
Type-locality.— Mauritius. 
emendatria—=an improver. British Museum. 

Antedon erinacea Harrniaun, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p. 169; 
detailed description, p. 177. 

Ty pe-locality—Cebu. Captain Ringe. 

erinacea=spiny. Hamburg Museum. 

Antedon erythrizon A. H. Crark, 1907. 

1907... A.. Hi. ‘CrarK, Proc. U.S. Nat. Mus:, XOX XounS oar 
detailed description, p. 79. 

T'ype-localityA2° 58’ 15”" north latitude, 140° 09’ 10” east 
longitude (Sea of Japan); 406 to 390 fathoms. U.S. S. 
Albatross. 

U.S. National Museum. 

Antedon eschrichti var. magellanica Beni, 1SS2. 

1882. Bex, Proc. Zool. Soc. London, 1882, p. 651. 
Type-locality—Straits of Magellan. Dr. R. W. Coppinger. 
magellanica, for the Straits of Magellan. British Museum. 

This species has never been adequately described. The charac- 
ter separating it from A. rhomboidea in the key in the Chal- 
lenger report does not hold. 

Antedon eschrichtii var. acadie Vrrrivi, 1879. 

1879. Verritt, Preliminary check-list of the marine inverte- 
brata of the Atlantic coast from Cape Cod to the Gulf of 
St. Lawrence. New Haven, 1879, p. 15. 

A nomen nudum. 

Acadia, of Acadia, 7. e., Nova Scotia. 

Antedon eschrichtii var. maxima A. TH]. Cuark, 1907. 

1907. A. H. Cuarx, Proc. U.S. Nat. Mus, XXXSHR pio 
first mentioned, p. 69. 

Ty pe-locality._ 43° O1’ 35’’ north latitude, 140° 10’ 40’ east 
longitude (Sea of Japan) ; 248 fathoms. U.S. S. Albatross. 

maxima=laregest. U.S. National Museum. 

Antedon eschrictii W. B. Carrenrer, 188+. 

1884. W. B. Carrenter, Proc. Roy. Soc., XXXVI, p. 72. 
Typographical error. 

Antedon escrichtii Wyvitte THomson, 1872. 
1872. Wryvitte THomson, Proc. Roy. Soc. Edinb, 1872, VIT, 

p. (64. 

Typographical error, 

aes 
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+Antedon essenensis. 

Antedon eversa P. H. Carpenter, 1888. 
1888. P. H. Carrenter, Challenger Reports, XXVI, Zoology, 

pl. m1, fig. 5. 
Type-locality.—29° 45’ south latitude, 178° 11’ west longitude 

(near the Kermadec Islands) ; 6380 fathoms. H. M. 8. Chal- 
lenger. 

eversa=—turned outward. 

Antedon exigua P. H. Carrenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 158, pl. xxxur, figs. 14; detailed description, p. 178; first 

mentioned, p. 54. 
Type-locality.—Off Marion Island; 50 to 140 fathoms. H. M.S. 

Challenger. 
exigua=small. British Museum. 

+Antedon exilis. 

Antedon fieldi Brin, 1894. 

1894. Burtt, Proc. Zool. Soc. London, 1894, p. 400; detailed 

description, p. 401; first mentioned, p. 396. 
Type-locality.—Macclesfield Bank; 22 to 30 fathoms. 
Commander A. M. Field, R. N. British Museum. 

This species is quite unrecognizable from the description; a 
redescription of the type is very desirable. It certainly does 
not belong to the “ Spinifera group,” in which it was described. 

+Antedon filiformis. 

Antedon fimbriatus Ltrken, 1871. 

1871. Ltrken, Vidensk. Meddel. fra. den. naturhist. Forem. 

Kj¢benhavn, 1871, p. 176. 
For Comatula (or Actinometra) fimbriata. 

Antedon finschii Harriaun, 1890. 

1890. Harriavs,. Nachr. Ges. Gottingen, May, 1890, p. 169; 
detailed description, p. 176. 

Type-locality—New Britain. Dr. O. Finsch. 
Dr. O. Finsch. Berlin Museum. 

tAntedon fischeri. 

Antedon flava Kanter, 1895. 

1895. Kanter, Rev. Biol. Nord France, VII, p. 475. 
Type-locality_45° 57’ north latitude, 6° 21’ west longitude 

(Bay of Biscay) ; 1410 meters. French 8S. 8S. Caudan. 
flava=yellow. 
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Antedon flavomaculata Beni, 189-4. 

1894. Bei, Proc. Zool. Soc. London, 1894, p. 400; first men- 

tioned, p. 396. 
Type-locality.— Macclesfield Bank; 13 fathoms. 

flavus=yellow+maculata=spotted. British Museum. 

Not recognizable from the description. Although described 
in the * Spinifera group,” this is probably a member of the * Pal- 
mata group,” possibly of the ** Multicolor group,” but certainly 
not of the * Spinifera group.” 

Antedon flavopurpurea A. H. Crarn, 1907. 

1907. A. H. CuarK, Proc. U.S. Nat. Mus. XOX Dh oeeizee 

detailed description, p. 134. 
Ty pe-locality.— 30° 57’ 20" worth latitude, 130° 35’ 10’ east 

longitude (off Kagoshima Gulf); 103 fathoms. U. S. S. 

Albatross. 

flavus=yellow-+ purpurea=purple. U.S. National Museum. 

Antedon flexilis P. H. Carpenter, 1888. 

1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 8. 
A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p- 103, pl. xxiz; detailed description, p. 217; first men- 

tioned, p. 54 [ten-armed form considered, p. 128]. 
Type-locality.—5° 49’ 15’’ north latitude, 182° 14’ 15” east 

longitude (near the Ki Islands); 140 fathoms. H. M. S. 
Challenger. 

flewilis—flexible. British Museum. 

Antedon fluctuans P. H. Carrenrer, 1854. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

16, 18. 
A nomen nudum. 

1884. P. H. Carpenter, Challenger Reports, X1, Zoology, p. 280; 
detailed description in P. H. Carpenter, Challenger Re- 
ports, X XVI, Zoology, p. 94, pl. vu (1888). 

Type-locality—8° 56’ south latitude, 136° 05’ east longitude; 
49 fathoms. H. M.S. Challenger. 

filuctuans=wavering. British Museum. 

+Antedon fontannesi. 

+Antedon formosus. 

Antedon fragilis A. H. Ciark, 1907. 

1907. A. H. Cnark, Proc. U.S. Nat. Mus.,. XXXSR psa 

detailed description, p. 80. 

Ty pe-locality—14° 05’ 00’’ north latitude, 145° 30’ 00’ east 
longitude (Yezo Straits) ; 500 fathoms. U.S. 8. Adbatross. 

fragilis=fragile. U. 8S. National Museum. 
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+Antedon gaivensis, 

Antedon garrettiana A. H. Cnarn, 1907. 

1907. AL H. Crark, Proc. U.S. Nat. Mus., XX XIIT, p. 129 de- 
tailed description, p. 142. 

Type-locality.—32° 33’ 00’ north latitude, 128° 32’ 00’ east 

longitude (Eastern Sea); 95 fathoms. U.S. S. Albatross. 
Lieut.-Commander L. M. Garrett, U. S. N. 

U.S. National Museum. 

+Antedon gevreyl. 

+Antedon gillerioni. 

+Antedon glandiferus. 

+Antedon globosus. 

Antedon gorgonia pe Freminvitie, 1811. 

1811. pe Freminviie, Bull. Soc. Philom. (Paris), II, p. 349. 
Type-locality.—Havre, France. 
yopyoveios = belonging to the Gorgon. 

It is difficult to see just why there has been so much confusion 

in regard to this species. Dr. P. H. Carpenter follows Lamarck 
in placing it with a query in the synonomy of Comatula cari- 
nata Lamarck, 1816, and says that the type of Antedon is a 
tropical species. It is wholly improbable that any Antedon 
could clng to the growth on a ship’s bottom from the most 
northern point in the range of Comatula carinata all the way 
to Havre without getting swept off or killed by the violent 
waye action to which it would of necessity be subjected; more- 
over, it is extremely doubtful if Comatula carinata from the 
littoral zone of the tropics could survive the cold surface water 
of the ocean off the coast of France, even in the summer. On the 

other hand, if there were any individuals of Antedon bifida liv- 
ing about the dock (and the old-fashioned dry dock is very at- 
tractive to marine organisms) it is quite probable that they 
would become disturbed by the commotion caused by an enter- 
ing ship and swim about; and they would be as likely to settle 
cn the ship’s bottom as anywhere else. Therefore it seems to 
me that there can be no doubt that the type of Antedon gorgonia 

came from Havre. The figure to which de Fréminville refers 
undoubtedly refers to Asterias bifida. Antedon gorgonia was 
referred unconditionally to Asterias bifida by Bell in 1892, but 
he did not state his reasons for doing it at the time, nor has any- 

thing been published on the subject since. As it is of consider- 
able importance to have a definite type for the genus, the pre- 
ceding remarks may not be entirely superfluous. 

+Antedon gracilis. 
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Antedon gracilis P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 102, pl. xu, figs. 3-5; pl. xv, figs. 14; detailed deserip- 
tion, p. 107; first mentioned, p. 54. 

Type-locality.4° 33’ north latitude, 127° 06’ east longitude (oft 
the Meangis Islands) ; 500 fathoms. H. M.S. Challenger. 

gracilis=slender. British Museum. 
Dr. P. H. Carpenter repeatedly asserted the identity of 

Solanocrinites Goldfuss with Antedon de Fréminville, and in his 
synonomy of Antedon in the Challenger report he places Solano- 

crinites under it, and in his remarks on the genus again asserts 
their identity. However, with curious inconsistency, almost in- 
variably when he mentions certain of the fossil species he uses 

the generic name Solanocrinus, even though he explicitly states 
that it has no standing. It is here understood that the inclusion 

unconditionally of one generic name under another implies the 
regarding of all species described under the former as members 
of the latter: therefore Solanocrinites gracilis becomes, accord- 
ing to the ruling proposed (but not put into effect) by Carpenter, 
Antedon gracilis. This species, however, is not the Antedon 

gracilis of Carpenter, 1888, which therefore requires a new name. 
Tt has been called in consequence Antedon pergracilis. 

Antedon granulifera Pourranes, 17S. 

1878. Pourratés, Bull. Mus. Comp. Zool., V, No. 9, p. 215. 

Type-locality —25° 33’ north latitude, 84° 21’ west longitude 

(west of southern Florida) ; 101 fathoms. U.S. S. Blake. 

granulifera=bearing small grains. 
Museum of Comparative Zoology. 

+Antedon greppini. 

+Antedon gresslyi. 

+Antedon guirandi., 

Antedon gyges Beni, 1884. 
1884. Bru, Rep. Zool. Coll. H. M. S. Alert, p. 160, pl. x11, figs. 

B, Ba, 0; first mentioned, p. x11. 
Ty pe-locality—Thursday Island. H. M. 8. Alert. 
Tvyes=Gyeges, son of Dascylus. British Museum. 

Antedon hana A. H. Crark, 1907. 

1907. A. H, Cuarx, Proc: U.S. Nat. Mus:, 20x Sneeze, 

detailed description, p. 137. 
Type-locality.—82° 31’ 10’’ north latitude, 128° 33’ 20’” east lon- 

gitude (Eastern Sea); 139 to 107 fathoms. U. 8S. 8S. Al- 

batross. 
hana=flower (Japanese). U. S. National Museum. 
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Antedon hartlaubi A. H. Char, 1907. 

1907. A. H. Cuarxz, Proc. U. S. Nat. Mus., XX -XITI, p. 10; 

detailed description, p. 72. 

Ty pe-locality.—80° 58’ 30’ north latitude, 

longitude (off Kagoshima Gulf) ; 152 to 1 

S. Albatross. 

Dr. Clemens Hartlaub. U.S. National Museum. 

‘ 
e 

€ 

130° 32’ 00’’ east 

53 fathoms. U.S. 

Antedon hawaiiensis A. H. Cuark, 1907. 

£907. A: H! Cruse, Proc. U.S. Nat. Mus., XX XITI, p. 128; 

detailed description, p. 152. 

Type-locality.—30° 58’ 30’ north latitude, 130° 32’ 00’ east 

longitude (Hawaiian Islands); 351 fathoms. U. 5. S. 

Albatross. 

hawatiensis—of the Hawaiian Islands. U.S. National Museum. 

Antedon hepburniana A. H. Ciarn, 1907. 

1907. A. H. Crarn, Proc. U. S. Nat. Mus., XX XIII, p. 129; 

detailed description, p. 139. 

Type-locality.—32° 26’ 30” north latitude, 128° 36° 30” east 

longitude (Eastern Sea); 135 fathoms. U.S. S. Albatross. 

Lieut. Arthur J. Hepburn, U. S. N. U. S. National Museum. 

+Antedon herberti. 

Antedon hirsuta P. H. Carpenter, 1888. 

1888. P. H. Carpenrer, Challenger Reports, XXVI, Zoology, 

p- 158, pl. xxx1, fig. 5; detailed description, p. 188; first 

mentioned, p. 54. 

Type-locality_46° 43’ 00’’ south latitude, 38° 04° 30’’ east longi- 

tude (near Marion Island); 140 fathoms. H. M. 5. Chal- 

lenger. 

hirsuta=rough, bristly. British Museum. 

> 

Antedon hondoensis A. H. Cuarx, 1907. 

1907. 2. H. Cuarx, Proc. U. S. Nat. Mus., XX XITI, p. 71; 

detailed description, p. 78. 

Type-locality.—88° 09’ 24’ north latitude, 141° 51’ 30” east 

longitude (off Kinka San light, east coast of Hondo) ; 129 

fathoms. U.S. 8. Albatross. 

hondoensis, for the island of Hondo.» — U.S. National Museum. 

Antedon hupferi Harriaus, 1890. 

1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 168; de- 

tailed description, p. 171. 

Type-locality.—W apoo (Ivory coast, west Africa) ; 21 fathoms. 

Captain Hupfer. 

Captain Hupfer. Hamburg Museum. 
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Antedon hystrix P. Ee Ca ARPENTER, 1884. : 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. Ee 
A nomen nudum. 

1884. P. H. Carpenter, Proc. Ruy. Soc. Edinb., XII, p. 365; 
detailed description, p. 374. 

Type-locality— “Cold area” Faroé Channel. H. M. S. Por- 
cupine. 

hystrix=a porcupine. British Museum. 

+Antedon iheringi. 

Antedon imparipinna P. H. Carpenter, 1882. 

1882, P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 502; 

detailed description, p. 505. 
Ty pe-locality—Unknown. 
impar—=uneven+pinna=* pinnules.” Hamburg Museum. 

+Antedon imperialis. 

Antedon impinnata P. H. Carpenter, 1888. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 
JUS PR ANG a boy, 

A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p- 206. 

Type-locality—North Bay, Mauritius; 15 fathoms. Professor 

Karl Mobius. . 
impinnata=lacking “* pinnules.” Wiel. 

+Antedon impressa. 

Antedon inequalis P. H. Carpenter, 1884. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 
13, 16, 18. 

A nomen nudum. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 83, 
pl. tv, fig. 8; better description in P. H. CarpenrTer, Chal- 
lenger Reports, XXVI, Zoology, p. 241, pl. um, figs. 5 a-d; 
pl. u1, fig. 2; woodcut, p. 246, fig. 5 a; detailed description, 
p. 244 (1888). 

Ty pe-locality—29° 45’ south latitude, 178° 11’ west longitude 
(near the Kermadec Islands); 630 fathoms; or 19° 06’ 

south latitude, 178° 18’ east longitude (about) (near Kan- 
davu, Fiji) ; 210 to 610 fathoms. H. M. S. Challenger. 

inwqualis=uneven. British Museum. 

Antedon incerta P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 57, 

pl. uiv, figs. 6, 7; better description in P. H. Carpenter, 
Challenger Reports, X XVI, Zoology, p. 102, pl. xvut, figs. 
4,5; detailed description, p. 106 (1888). 
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~s Type-locality —29° 45’ south latitude, 178° 11’ west longitude 
(near the Kermadec Islands); 630 fathoms. H. M. %. 

Challenger. 
éncerta=doubtful, uncertain. British Museum. 

eo) 

Antedon incisa P. H. Carpenter, 1888. 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

SG a key 
A nomen nudum. 

1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 2. 
A nomen nudum. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p- 102, pl. 1, figs. 1 a-d; pl. xxz, figs. 1, 2; detailed descrip- 
tion, p. 124; first mentioned, p. 54. 

Type-locality.—29° 5’ south latitude, 178° 11’ west longitude 

(near the Kermadec Islands); 630 fathoms. H. M. S. 
Challenger. 

incisa— incised, 3ritish Museum. 

Antedon incommoda Bei, 1888. 

1888. Brin, Ann. and Mag. Nat. Hist., 6th ser., II, No. 11, p. 
404; first mentioned, p. 402. 

Type-locality—Port Philp (Victoria). Mr. J. Bracebridge 

Wilson. 
incommoda=troublesome. British Museum. 

+Antedon incurva. 

Antedon inexpectata A. H. Crarn, 1907. 

tO peat. CEaRrK,. Proc. U.S. Nat... Mus:;, XX VII1,: p: 70s 
detailed description, p. 75. 

Type-locality.—)6° 00’ 00" north latitude, 154° 20’ 00°’ west 

longitude (south of Alaska peninsula) ; 159 fathoms. U.S. 
S. Albatross. 

inex pectatu—=nexpected. U.S. National Museum. 

Antedon informis P. H. Carpenter, 1888. 

1888. P. H. Carventer Challenger Reports, XX VI, Zoology, p. 
194, pl. xxxmt, fig. 3; detailed description, p. 205; first 
mentioned, p. 54. 

Type-locality—_11° 37’ north latitude, 123° 31’ east longitude 
(Philippine Islands); 18 fathoms. H. M. S. Challenger. 

informis= deformed. 3ritish Museum. 

+Antedon infracretacea. 

Antedon inopinata Brn, 1894. 

1894. Bri, Proc. Zool. Soc. London, 1894, p. 398; first men- 
tioned, p. 396. 
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_Type-locality—Macclesfield Bank; 31 to 36 fathoms. H. M. 8. 
Penguin. 

inopinata=unexpected. British Museum. 
Described in Dr. P. H. Carpenter’s ‘“ Granulifera group,” but 

evidently belonging to his “ Savignii group;” the species is not 
recognizable from the description. 

Antedon insignis Beni, 1882. 

1882. Brtx, Proc. Zool. Soc. London, 1882, p. 534. 
Type-locality—Port Denison. H. M. 8. Alert. 

insignis—well-marked. | British Museum. 
This species was redescribed in 1884 under the name of 

Antedon loveni (q. v.), which name had been used in 1882 for 
a different species. Now, while the specific formula given in 
1882 is quite non-diagnostic, the fact remains that it was in- 
tended for a description, and therefore the name has a standing 
in nomenclature. 

Antedon irregularis Bet, 1882. 

1882. Berti, Proc. Zool. Soc. London, 1882, p. 534. 
Non-diagnostic specific formula given; full description in Bett, 

xep.. Zool. Coll: H. M.S. Alert, p. 161, pl. xm iesseAe 
A a-c (1884). 

Type-locality—Prince of Wales Channel; Torres Straits. 
He Mes. Averé: 

irregularis—\rregular. British Museum. 

Antedon isis A. H. Ciarx, 1907. 
1907. A. HI. Crark, Proc. U. 8S. Nat. Mus.) XoXGR soe 

detailed description, p. 82. 

Type-locality.— 30° 24’ 00°’ north latitude, 129° 06’ 00’ east 
longitude (about 90 miles W. S. W. of Kagoshima Gulf) ; 
361 fathoms. U.S. 8S. Albatross. 

*Tows=Isis, an Egyptian goddess. U.S. National Museum. 

+Antedon italica. 

+Antedon jaegeri. 

+Antedon japonica Harrniats, 1890. 

1890. Harriavs, Nachr. Ges. Gottingen, May, 1890, p. 168; de- 

tailed description, p. 172. 
Type-locality—Japan. Dr. F. Wilgendorf. 
japonica=Japanese. Berlin Museum. 

+Antedon jutieri. 

Antedon klunzingeri Harriaup, 1890. 
1890. Harriaus, Nachr.. Ges. Gottingen, May, 1890, p. 169; 

detailed description, p. 175. 
Type-locality—Koseir, on the Red Sea. Herr Klunzinger. 
Herr Klunzinger. Stuttgart. 
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+Antedon koprivnicensis. 

Antedon kraepelini Harriaur, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p. 170; de- 
tailed description, p. 183. 

Ty pe-locality.—Akyab (Arakan, Burma). 
Prof. Karl Kripelin, Director of the Hamburg Museum. 

| Hamburg Museum. 

+ Antedon ladoixensis. 

Antedon laevicirra P. H. Carpenter, 1881. 

1881. P. H. Carrenver, Notes from the Leyden Museum, ITI, 
p- 176; detailed description, p. 189. 

Ty pe-locality—Aru Islands. Coll. von Rosenberg. 
levus=unsuitable+-cirra=" cirri.” Leyden Museum. 

Antedon levipinna P. H. Carrenrer, 1882. 

1882. P. H. Carpenter, Jour. Linn. Soc. (Zool.), XVI, p. 501; 

detailed description, p. 502. 

Type-locality.—Canton, China. 
levus=unsuitable+pinna=“ pinnules.” Hamburg Museum. 

Antedon levis P. H. Carrenter, 1888. 
1888. P. H. Carpenter, Challenger Reports X XVI, Zoology, 

p. 158, pl. xxx1, fig. 6; detailed description, p. 187; first 
mentioned, p. 54. 

Ty pe-locality.—4° 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. H. M. S. Challenger. 

levis=insignificant. British Museum. 

+Antedon lamberti. 

Antedon laodice A. H. Crarx, 1907. 
f907-- A. Hi Crark, Proc. U.S. Nat. Mus., XX XIII, p. 70; de- 

tailed description, p. 75. . 
Ty pe-locality.— 83° 23’ 40°’ north latitude, 135° 33’ 00’’ east 

. longitude (off southern Japan); 587 fathoms. U. S. 8. 
Albdivoss. 

Aaodixn=Laodice, a nymph. U.S. National Museum. 

Antedon lata A. H. Cuark, 1907. 
MOG. A. Hi. Cuank, Proc: U.S. Nat.;-Mus.. XXXTIE op. 129; 

detailed description, p. 140. 
Ty pe-locality.— 80° 22’ 00’’ north latitude, 129° 08’ 30’’ east 

longitude (Eastern Sea) ; 361 fathoms. U.S. S. Albatross. 

lata=broad. U.S. National Museum. 

+Antedon laticirra. 

Antedon latipinna P. H. Carpenter, 1888. 
1888. P. H. Carventer, Challenger Reports, XX VI, Zoology, 

p. 102, pl. x, fig. 83; detailed description, p. 116; first men- 
tioned, p. 54. 
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Type-locality.—85° 11’ north latitude, 139° 28’ east longitude 
(off southern Japan); 345 fathoms. H. M. 8. Challenger. 

latus=broad+ pinna=* pinnules.” British Museum. 

}Antedon lenticularis. 

Antedon lepida Harrniavus, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, May, 1890, p- 169; 
detailed description, p. 176, 

Type-locality.—Tonga Islands. 

lepidus=pretty. Hamburg Museum. 

+Antedon lettensis. 

Antedon leucomelas Harriave, 1893. 

1893. Hartriaus, Nova Acta Acad. German., LVIII, No.1, p-51- 
A nomen nudum. 

NevKos=white+ péXas=black. 

Antedon lineata P. H. Carpenter, 1888 (not Antedon lineatus Pomel, 

1887). 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 158, pl. xin, figs. 4, 5; detailed description, p. 183; first 
mentioned, p. 54. 

Type-locality —87° 17’ south latitude, 53° 52” west longitude; 
600 fathoms. H. M. S. Challenger. 

lineata=marked with lines. 3sritish Museum. 

This species has been renamed Antedon challengeri. 

+Antedon lineatus Pome, 1887. 

1887. Pome, Paléontol. de Algérie. Zodphytes, 2d fase., 2d 
Part, P..aso5 plea Me 

Type-locality.— Sahelian, Algeria. 
lineatus=marked with lines. 

Antedon longicirra P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 102, pl. xvi; detailed description, p. 103; first mentioned, 
p. 22. 

Type-locality. 5° 49’ 15’” south latitude, 132° 14’ 15’” east longi- 
tude (near the Ki Islands); 140 fathoms. H. M. 8S. Chal- 

lenger. 

longus=long+cirra=" cirri.” British Museum. 

+Antedon longimana. 

Antedon longipinna P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 158, pl. xxx, figs. 1-3; detailed description, p. 1855 first 
mentioned, p. 54. 

Ty pe-locality.— 7° 17” south latitude, 53° 52” west longitude 
(off Montevideo) ; 600 fathoms. H. M. S. Challenger. 

longus=long+ pinna=" pinnules.” British Museum. 
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+Antedon lorioli. 

Antedon loveni Bri, 1852. 

1882. Berri, Proc. Zool. Soc. London, 1882, p. 534. 
Type-locality—VPort Jackson; 0 to 5 fathoms. H. M. 8. Alert. 
Prof. Sven Lovén. British Museum. 

This species is based on a non-diagnostic specific formula. In 
1884 it was described in detail and figured by Professor Bell 
under the name of Antedon pumila (q. v.), which, of course, 

becomes a pure synonym of A. /oveni. The species now known 
as A. Joveni must become Antedon insignis, and the species now 

known as A. pumila, Antedon lovent. 

Antedon loveni Bein, 1884 (not Antedon lovent Bell, 1882). 

1884, Burr, Rep. Zool. Coll. H. M. 8S. Alert, pt 158, pl. x, figs. 
B, C ae (not A a-e as given in the reference to the plate) ; 
first mentioned, p. x11. 

Type-locality—Port Denison (Queensland). H. M. 8S. Alert. 
Prof. Sven Lovén. British Museum. 

This is a pure synonym of Antedon insignis Bell, 1882, being 
founded on the type of that species. On pl. x there are two fig- 
ures lettered “ B” and none lettered “ C;” the upper figure “ B,” 
howeyer, represents this species, and should have been lettered 
“ce G2 

+Antedon ludgreni. 

Antedon ludovici P. H. Carprnrer, 1882. 
1882. P. H. Carpenter, Jour. Linn. Soc. (Zool.), XVI, p. 502; 

detailed description, p. 510. 
Type-locality—Hongkong. 
Prof. Hubert Ludwig. Hamburg Museum. 

Antedon lusitanica P. H. Carpenter, 1884. 

1884. P.H. Carpenter, Proc. Roy. Soc. Edinb., XII, p. 368. 
Lype-locality.—39° 39’ north latitude, 9° 39’ west longitude (off 

the coast of Portugal); 740 fathoms. H. M. S. Porcupine. 
Lusitania= Portugal. British Museum. 

Antedon macrocnema P. H. Carpenter, 1879. 

1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., II, 

p. 29. 

Emendation. 

Antedon macrodiscus Hara, 1895. 

1895. Hara, Zool. Mag. Tokyo, VII, p. 115. 
Type-locality—Misala, Japan; 3 fathoms. 
pak pos=long+dioKos= “disk.” Imperial University, Tokyo. 

The affinities of this remarkable species are with Antedon afra 

Hartlaub, from which, however, it is quite distinct, the length 
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of the lower pinmules being « especially remarkable. It is strange 
that specimens of these two species should be so rare in collec- 
tions. I have only been able to examine one of each. 

Antedon macropoda A. H. Cuark, 1907. 

1907. A. H. Cuarxn, Proc. U.S. Nat. Mus., XX XIII, p. 128; de= 

tailed description, p. 136. 
0° 57’ 20” north latitude, 130° 35’ 10” east 

longitude (off Kagoshima Gulf); 103 fathoms. U. 8. S. 

Albatross. 
paxpos=long+ mzovus= foot. U.S. National Museum. 

Antedon macropygus Harrnaun, 1890. (“ Lutken MSs.”) 

1890. Harriaus, Nachr. Gottingen, May, 1890, p. 170. 
A nomen iydum. 

pakpos=longe+ muy @v=elbow (segment). 

Antedon magnicirra Brin, 1905. 

1905. Berti, Marine Investigations in South Africa, ITI, p. 141, 
(leeinie 

Type-locality.— Kast. London; 300 to 450 fathoms. 
magnus=large+cirra=* cirri.” 

This species was described as appearing “ to stand next to A. 
angustiradia ” (1 e., in the “ Savignyi group ” of Dr. P. H. Car- 
penter) ; it has not the remotest relation to any species of that 
group, however, but belongs to the “ Granulifera group,” falling 
in the genus Vhalassometra. 

Antedon magnicirrus Bex, 1905. 

1905. Brut, Marine Investigations in South Africa, III, p. 142. 

Typographical error. 

Antedon magnicrinus Bei, 1905. 

1905. Brett, Marine Investigations in South Africa, ITI, pl. 1v. 
Editorial error. 

Antedon manca P. H. Carpenter, 1888. 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 

16, 18: 
A nomen nudum. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

Pp. 225, a XLIv, figs. 2, 3; detailed description, p. 226. 
© 49’ 15/” south latitude, 132° 14’ 15’” east longi- 

tid eae the Ki Islands) ; 140 faeces H. M.S. Challenger. 
manca=maimed. British Museum. 

Antedon marginata P. H. Carpenter, 1888. 
1887. von Grarr, Challenger Reports, XX, Zoology, Pt. él, p- 

12. 

A nomen nudum. 
188s. P. H. Carpenter, Challenger Reports, XX VI, Zoology, 

PD: 2205 plex. detailed description, p. 230, 



No. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 483 

Ty pe-locality.—11° 37’ north latitude, 123° 31’ east longitude (off 
Manila, Philippines) ; 18 fathoms. H. M. 8. Challenger. 

marginata=bordered. British Museum. 

Antedon marie A. H. CuarKk, 1907. 

HOOT. ae Clark, Proc:,U- 5. Nat:-Mus.; X XXII, p: 41; de- 
tailed description, p. 77. 

Type-locality.—35° 04’ 50’” north latitude, 139° 38’ 18’’ east 
longitude (Uraga Straits, entrance to Tokyo Gulf); 70 
fathoms. U. 8S. S. Albatross. 

Mrs. Mary W. Clark. U.S. National Museum. 

Antedon marmorata P. H. Carpenter, 1888. (“* Vienna Mus. MS.”) 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p- 202. 
A nomen nudum. 
marmorata=marbled. 

Antedon martensi Harriaun, 1890. 

1890. Harruavus, Nachr. Ges. Gottingen, May, 1890, p. 170; de- 
tailed description, p. 182. 

Type-locality—Singapore. Prof. Ed. von Martens. 
Prof. Ed. von Martens. serlin Museum. 

Antedon mauonema Ber1, 1882. 

1885. Bru, Proc. Linn. Soc. New South Wales, 1884, IX, p. 497. 
Typographical error. 

+Antedon mediterraneexformis. 

Antedon meridionalis Vrrriti, 1866. 
1866. VeERRILL, Proc. Boston Soc. Nat. Hist., X, p. 339. 
For Comatula meridionalis. 

+Antedon michelottii. 

Antedon microdiscus Bruxy, 1882. 

1882. Beut, Proc. Zool. Soc. London, 1882, p. 534. 
Non-diagnostic specific formula given; full description in Bru, 

Rep. Zool. Coll. H. M.S. Alert, p. 163, pl. xv (1884). 
Type-locality.—Port Molle (Queensland) ; 12 fathoms. H. M.S. 

Alert. 
pak pos=small+ dioxos=‘‘ disk.” British Museum. 

+Antedon minimus. 

Antedon minor A. H. Cuarx, 1907 (not Antedon avenionensis var. 
minor). 

MO ase EO CEARK. Proc: W..5:- Nat. Mus.,° XX°XTIET, p. 4129; 
detailed description, p. 144.” 

Ty pe-locality.— 83° 35’ 20’’ north latitude, 135° 10’ 50’’ east 
longitude (off southern Japan); 191 fathoms. U. S. S. 
Albatross. 

minor = lesser. U.S. National Museum. 
This species has been renamed Vanometra minckerti. 
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Antedon minuta A. H. Cuark, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 
p. 341. 

Type-locality —Off the southern coast of Hondo, Japan; 13 
fathoms. U.S. 8. Albatross. 

minuta=very small. U.S. National Museum. 

+Antedon miocensis. 

Antedon monocantha ITarruaus, 1890. 
1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 169; de- 

tailed description, p. 179. 
Type-locality.—Mortlock Tsland; Torres Straits. 

povos=single+axavda=spine 

Gottingen and Hamburg Museums. 

Antedon moorei Bex, 1894. 

1894. Bex, Proc. Zool. Soc. London, 1894, p. 401; partial diag- 

nosis, p. 400; first mentioned, p. 396. 
Type-locality—Macclesfield Bank: 13 fathoms. 

Capt. W. U. Moore, R. N. British Museum. 
This species is quite unrecognizable from the published 

description. It certainly does not belong in the “* Spinifera 
group,” but is probably a member of the “ Palmata group.” 

Antedon more Honryman, 1559. 

189. Honeyman, Proc. Nova Scotia Inst., VII, p. 265. 

Ty pe-locality.—44° 38" north latitude, 54° 06’ west longitude 

(Grand Banks) ; 570 fathoms. British cable S. S. J/inza. 
mora=a delay, a hindrance. Halifax Museum. 

The description is quite worthless, and the name is, to all 
intents and purposes, a nomen nudum. 

+Antedon morierei. 

Antedon mucronata Hamann, 1907. 

1907. Hamann, Bronn’s Klassen u. Ordnungen des Tier- 
Reichs, II, abt. 3, p. 1580. 

Editorial error for Antedon macronema. 

Antedon multicolor A. H. Cuark, 1907. 

1907. A. H. Cuark, Proc. U. S. Nat. Mus., XUXOXSet ose 

detailed description, p. 130. 
Ty pe-locality. —32° 33’ 00’ north latitude, 128° 32’ 10”’ east lon- 

gitude (Eastern Sea) ; 95 fathoms. U.S. 8S. Albatross. 
multicolor=of many colors. U.S. National Museum. 

Antedon multiradiata P. H. Carpenter, 1884. 

1884. von Grarr, Challenger Reports, X, Zoology, pp. 16, 18. 
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A nomen nudum. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, 
p. 84, pl. tv, figs. 3, 4. Better description in P. H. Car- 
PENTER, Challenger Reports, X XVI, Zoology, p. 94, pl. rx; 
detailed description, p. 96 (1888). 

Type-locality—10° 36’ south latitude, 141° 
(off Booby Island, Torres Straits) ; 6 fathoms. 
Challenger. 

multiradiata=many-rayed. 

55’ east longitude 
He Mes 

British Museum. 

Antedon multispina P. H. Carpenter, 1888. 
1888. P. H. Carpenrer, Challenger Reports, X XVI, Zoology, 

pe l02s ply xin, fies. 1-35’ oplh xiv, fies. 9-7: pl. uxix, figs. 
14; detailed description, pp. 117 (241), 248; first men- 
tioned, p. 33. 

Type-locality.—7° 54’ 20’ south latitude, 14° 28’ 20’ west lon- 
gitude (near Ascension Island); 420 fathoms. H. M. S. 
Challenger. 

multispina=many-spined. British Museum. 

+Antedon mystica. 

Antedon nana Harriaus, 1890. 

1890. Harriaus, Nachr. Ges. Gottingen, 
detailed gece Gon. pe Li: 

Type-locality—Amboina (Dr. J. Brock) ; Tonga Islands. 
Gottingen and Hamburg Museums. 

May, 1890, p. 168; 

nana=a dwarf. 

Antedon nematodon Harriaup, 1890. 
1890. Harrnaun, Nachr. Ges. Gottingen, May, 1890, p. 170; 

detailed description, p. 185. 
Type-locality.— Bowen, Queensland. 

vppa=a thread + 0o6@v=a tooth. Hamburg Museum. 

+Antedon nicolasi. 

Antedon notata P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p- 187 (in text), pl. xxx, figs. 4, 5. 

Ty pe-locality —1° 54’ 00”" south latitude, 
tude: 150 fathoms. H. M.S. Challenger. 

notata=marked. 

146° 39’ 40” east longi- 

3ritish Museum. 

+Antedon oblita. 

Antedon occulta P. H. Carpenter, 1888. 
1887. von Grarr, Challenger Reports, XX, Zoology, pl. uxt 

p. 4. 

Proc. N. M. vol. xxx1v—08 32 
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A nomen nudum. 

1888. P. H. Carvenrsr, Challenger Reports, X XVI, Zoology, 
p. 226, pl. xiv, figs. 1, 2; pl. xix, figs. 3, 45° detailed 
description, p. 236; first mentioned, p. 50. 

Type-locality—19° 06’ south latitude, 178° 18’ east longitude 
(about) (near Kandavu, Fiji) ; 210-610 fathoms. H. M. S. 
Challenger. 

occulta=concealed. British Museum. 

Antedon okelli Crrapwick, 1904. 

1904. CHapwick, in HerpMan, Rep. Ceylon Pearl Oyster Fish- 
eries, Pt. 2, Suppl. Rep., XI, p. 155, pl., figs. 3-5. 

T ype-locality.—W est coast of Ceylon and Gulf of Manaar; 8 to 
36 fathoms. 

Mr. Robert Okell. British Museum. 

+Antedon orbignyi. 

Antedon orientalis A. H. Cuarx, 1907. 
1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 

L, p. 341. 

Type-locality—Otk Kagoshima Gulf, Japan; 152 fathoms. 

U. 8S. 8S. Albatross. 

orientalis=eastern. U.S. National Museum. 

Antedon orion A. H. Ciarn, 1907. 

1907. A. H. Crark, Proc. U. S. Nat. Mus., XX XR es oe 

detailed description, p. 143. 

Ty pe-locality.—30° 58’ 30’ north latitude, 130° 32’ 00’’ east lon- 
gitude (Eastern Sea) ; 152 to 103 fathoms. U.S.S. Albatross. 

‘Oplov=Orion. U.S. National Museum. 

Antedon oxyacantha [Harrnaun, 1890. 

1890. Hartiaus, Nachr. Ges. Gottingen, May, 1899, p. 169; 
detailed description, p. 178. 

Type-locality—Amboina. Dr. J. Brock. 
o&§vUs=sharp+aKkavda=a spine. Géttingen Museum. 

+Antedon pannulatus. 

+Antedon paradoxa. 

+Antedon paronai. 

Antedon parvicirra P. H. Carpenter, 1888. 
1888.. P. H. Carrentrsr, Challenger Reports, X XVI, Zoology, 

p. 194, pl. xxxvz1, figs. 7, 8; detailed description, p. 204; first 
mentioned, p. 54. 

Type-locality.—_11° 37’ north latitude, 123° 31’ east longitude; 

18 fathoms. H. M. S. Challenger. 
parvus=small+-cirra=“ cur.” 3ritish Museum. 
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Antedon parvipinna P. H. Carrenrrer, 1888. 

1888. P. H. Carpenter, Challenger Reports, XX VI, Zoology, 
p. 105, pl. xv, fig. 9; detailed description, p. 127; first men- 

tioned, p. 54. 

Type-locality.—5° 49’ 15’’ south latitude, 132° 14’ 15’ east 
longitude (near the Ki Islands); 140 fathoms. HH. M. S. 
Challenger. 

parvus=small+ pinna=“ pinnules.” 3ritish Museum. 

Antedon parvula Harruaup, 1895. 

1895. Harruaus, Bull. Mus. Comp. Zool., X XVII, No. 4, 
p. 144, pl. 111, fig. 21. 

Ty pe-locality.— Off Cocos Islands (near Panama) ; 978 fathoms. 
parvula=very small. 

Type will be deposited in U. S. National Museum. 

Antedon patula P. H. Carrenrer, 1888. 

1888. P. H. Carpenrer, Challenger Reports, XXVI, Zoology, 

p. 212, pl. xin; detailed description, p. 219; first mentioned, 
p. 54. : 

Ty pe-locality—5° 49’ 15’” south latitude, 132° 14’ 15” east 
longitude (near the Ki Islands); 140 fathoms. H. M. S. 
Challenger. 

patula=broad and flat. British Museum. 

+Antedon pellati. 

tAntedon pennatus. 

+Antedon perforata. 

Antedon pergracilis A. H. Crark, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 
L, p. 360. 

New name for Antedon gracilis P. H. Carpenter, 1888, pre- 

occupied. 
pergracilis=very slender. 

+Antedon peroul. 

Antedon perplexa A. H. Crarx, 1907. 

ivi ache CiARK, Proc, Us 8.-Nat. Mus, XX XII «ps 10 
detailed description, p. 74. 

Type-locality.—47° 29’ 30°’ north latitude, 125° 43’’ 00’’ west 
longitude (off the coast of Washington) ; 636 fathoms. U. 
S. S. Albatross. 

per plewa=obscure. U. S. National Museum. 

Antedon perspinosa P. H. Carpenter, 1881. , 

1881. P. H. Carpenter, Notes from the Leyden Museum, IIT, 

p- 175; detailed description, p. 178. 
Lype-locality—Island of Jobie. Coll. von Rosenberg. 
per'spinosa=very spiny. Leyden Museum. 
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+Antedon pertusa. 

Antedon petosus Mincuin, i891. 

1891. Mrncutn, Zool. Record for 1890. Echinod., p. 81. 
Editorial error for Antedon petasus. 

+Antedon picteti. 

+Antedon pilularis. 

+Antedon pinnata. 

Antedon pinniformis P. H. Carrenrer, 1881. 
1881. P. H. Carpenter, Notes from the Leyden Museum, FII, 

p- 175; detailed description, p. 180. 
Type-locality—Andai, New Guinea. 
pinna=a feather+ formis=shape. Leyden Museum. 

+Antedon pinnulatus. 

Antedon polyactinis P. H. Carpenter, 1879. (* Mus. Paris MS.”) 
1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., II, 

p. 29. 
A nomen nudum. 

mokvs=many+axKtis=aray. 

Antedon polypus Harriaus, 1893. (“ Liitken MS.) 

1893. Hartiaus, Nova Acta Acad. German., LVIII, No.1, p. 78. 

A nomen nudum. 

mohvmous = many-footed. 

Antedon porrecta P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p- 241, pl. uu, figs. 83-5; detailed description, p. 250; first 
mentioned, p. 45. 

Type-locality.—T° 54’ 20’ south latitude, 14° 28’ 20’’ west longi- 
tude (near Ascension Island); 420 fathoms. H. M. S. 

Challenger. 
porrecta=extended. British Museum. 

Antedon pourtalesi P. H. Carrentrer, 1888. 
1883. von Grarr, Bull. Mus. Comp. Zool., XI, No. 7, p. 128 

(Antedon pourtalesii). 
A nomen nudum. 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 14 

(Antedon pourtalesii). 
A nomen nudum. 
1888. P. H. Carpenter, Challenger Reports, XXVI, Zoology, 

p. 212. 

Type-locality—West Indies; 124 to 262 fathoms. U.S. S. 
Blake. 

Mr. L. F. de Pourtalés. Museum of Comparative Zoology. 

+Antedon prisca, 
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Antedon prolixa SLADEN, 1881. 

1881. Stapen in Duncan and Stapen Memoir Arctic Echino- 

derms, p. 77 : 
Type-locality—Discovery Bay, 81° 41’ north latitude; 25 

fathoms. Capt. H. W. Feilden. 
proliva=long. 

Antedon propinqua A. H. Crark, 1907. 

BOO (.) Ask. (Ouarn, Proce. U.S. Nat. ‘Mus., XXXII, p: 128 
detailed description, p. 133. 

Ty pe-locality.—32° 33’ 10’’ north latitude, 128° 32’ 10’ east lon- 
gitude (Eastern Sea); 95 fathoms. U.S. 8S. Albatross. 

propingua=near. U.S. National Museum. 

Antedon protectus LUrken, 1879. 

1874. Lutrxen, Mus. Godeffr. Cat., V, p. 190. 
A nomen nudum. 

1879. Lien, in P. H. Carpenter, Trans. Linn, Soc. (Zool.), 
Jee ser, Thy, 19: 

Type Goon Islands. 
protectus=roofed over. 

The very insufficient characters given in the reference cited 
must be accepted as the first description of this species; although 
now known to be non-diagnostic, at the time it was written they 
separated this species sharply from all others which had been 
described. In 1881 P. H. Carpenter (Notes from the Leyden 
Museum, III, p. 192 [“ protecta”|) gave some additional data, 
and compared the species with Wimerometra spicata; in 1888 
(Challenger Reports, X XVI, Zool., p. 225) he inserted it in 
his key to the “ Palmata group,” thereby making its specific 
relations clear. Ignoring all this, Hartlaub in 1890 described 
it as a new species (Nachr. Ges. Garnet, May, 1890, p. 180), 
although in his later work (Nova Acta oe: German., LVIII, 

No. 1, ps 63) he acknowledged the priority of Carpenter, 1888. 

Antedon psyche A. H. Cuark, 1908. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 
L, p. 353. 

A nomen nudum. 

1908. A. H. Ciarx, Bull. Mus. Comp. Zool., LI, No. 8, p. 241, 
pl. 1, figs, 2.3 

Type-locality.Southern Japan. 

puyn=a spirit. Museum of Comparative Zoology. 

Antedon pubescens A. H. Crarx, 1907. 

1907.) Ae, Cuark, Proc: U.S. Nat-,Mus:, XX XITE p.. 199: 
detailed description, p. 139. 
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Type-locality.—80° 34’ 00’’ north latitude, 129° 19’ 30’ east 
longitude (Eastern Sea) ; 440 fathoms. U.S. 8S. Albatross. 

pubescens=becoming downy. U.S. National Museum. 

Antedon pulchella Pourratrs, 1878 (not Ganymeda [== Antedon| 

pulchella Gray, 1834). 
1878. Pourtates, Bull. Mus. Comp. Zool., V, No. 9, p. 216. 
Ty pe-locality—West Indies. 
pulchella=pretty. Museum of Comparative Zoology. 

This is the same species as Antedon alata Pourtales, 1878, 
described on the previous page; alata is, of course, the name 
which must be used. Doctor Carpenter discarded alata and used 
pulchella because he thought the latter more appropriate. 

Pulchella is, moreover, preoccupied. 

Antedon pulcher Harriaup, 1893. (“Liitken MS.) 

1898. Hartitaus, Nova Acta Acad. German., LVIII, No. 1, 
Peis. 

A nomen nudum. 

pulcher=beautiful. 

Antedon pumila Beur, 1884. 

1884. Berti, Rep. Zool. Coll. H. M. 8. Alert, p. 157, pl. x, figs. 
B, B a, 6; first mentioned, p. x11. 

Type-locality Port Jackson; 0 to 5 fathoms. H. M.S. Alert. 
pumila=a dwart. British Museum. 

This is a pure synonym of slntedon loveni Bell, 1882, being 
founded on the same specimen. 

On pl. x there are two figures lettered “ B;” the present 
species is represented by the lower fig. B, the upper one being a 

misprint for “C.” 

Antedon pusilla P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p- 103, pl. xxi, fig. 1; detailed description, p. 131; first 
mentioned, p. 54. 

T'ype-locality—5° 49’ 15’’ south latitude, 132° 14’ 15” east 
longitude (near the Ki Islands); 140 fathoms. H. M. S. 

Challenger. 
pusilla= little. British Museum. 

Antedon quadrata P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Proc. Roy. Soc. Edinb., 1884, p. 375. 
Ty pe-locality.—60° 22’ 40’’ north latitude, 8° 21’ west longitude ; 

or 60° 31’ 15’ north latitude, 8° 14’ west longitude (north 
Atlantic) ; 327 to 430 fathoms. H. M.S. Triton. 

guadrata=quadrate (in reference to the brachials). 
British Museum. 
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Antedon quinduplicava ne EL C ARTENTER, 1888. 

1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, 

p. 258, pl. 1v, fig. 1 a-d; pl. xivn, figs. 4,5; detailed descrip- 
tion, p. 262; first mentioned, p. 9. 

Lype-locality—6° 54’ north latitude, 122° 18’ east longitude; 10 
fathoms. H. M.S. Challenger. 

quinduplicava=doubled five times. British Museum. 

Antedon quinquecostata P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 211, pl. mi, figs 6 a-d; pl. xxxvut, figs 1-3; detailed de- 

scription, p. 215; first mentioned, p. 8. 

Ty pe-locality.—5° 49’ 15’” south latitude, 132° 14’ 15”’ east longi- 
tude (near the Ki Islands); 140 fathoms. H. M. S. Chal- 

lenger. 
gquinque=five+costata=ribbed. sritish Museum. 

Antedon radiospina P. H. Carrnnver, 1888. 

1883. von Grarr, Bull. Mus. Cant. Zool., XI, No. 7, p. 133. 
A nomen nudum. 

1888. P. H. Carrenter, Challenger Reports, XX VI, Zoology, pl. 

ut, fig. 4 a—c (centrodorsal only). 

Ty pe-locality —29° 45’ south latitude, 178° 11° west bnstiude 
(near the Kermadec Islands) ; 630 fathoms. H. M.S. Chal- 
lenger. 

radio=I\ radiate+spina=a spine. British Museum. 

+ Antedon ransomei. 

Antedon rara A. H. Cruarx, 1907. 

107. A JE Orarnk, Proc: U0. .5.) Nat..Mus.,) XX xT p. 70s: de- 

tailed description, p. i 
Ty pe-locality.32° 27’ 30’” north latitude, 128° 33’ 00’ east 

longitude (Kastern Sea); 181 fathoms. U.S. S. Albatross. 
rara=extraordinary. U.S. National Museum. 

Antedon rathbuni A. H. Crark, 1907. 
1907 A. H. Crarn, Proc. U.S. Nat. Mus., X XXIII, p. (0; de- 

tailed description, p. 76. 
Type-locality 44° 04’ 20’ north latitude, 145° 28’ 00’’ east 

longitude (Yezo Straits) ; 533 fathoms. U.S. S. Albatross. 
Dr. Richard Rathbun. U. S. National Museum. 

Antedon regalis P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger ee XXVI, Zoology, 
p- 226, pl. xivr; detailed description, p. 237; first mentioned, 
Davo; 

Type-locality —Tongatabu Reefs. H. M. 8. Challenger. 
regalis=regal. British Museum. 
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Antedon regine Bry, 1882. 

1882. Berty, Proc. Zool. Soc., London, 1882, p. 534. 

Non-diagnostic specific formula given; full description in Bett, 
Rep. Zool. Coll. H. M.S. Alert, p. 160, pl. x11, figs. A, Aa. 

Type-locality.—Port Molle, Queensland, H. M. 8. Alert. 
regina—=a queen. British Museum. 

Antedon remota P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 158, pl. xx1x, figs. 5-9; detailed description, p. 184; first 

mentioned, p. 27. 
Type-locality._46° 16’ south latitude, 48° 27’ east longitude 

near the Crozet Islands); 1,600 fathoms, H. M. 8S. Chal- 

lenger. 

remota=remote. British Museum. 

+Antedon retzii. 

+Antedon rhodanica. 

Antedon rhomboidea P. H. Carrenter, 1888. 

1888. P.H. Carpenter, Challenger Reports, X XVI, Zoology, p. 
138, pl. xu, figs. 1,2; pl. xxrv, figs. 1-3; detailed description, 

p- 148; first mentioned, p. 30. 
Type-locality.—50° 08’ 30°’ south latitude, 74° 41” 00’” west lon- 

gitude; 175 fathoms. H. M. S. Challenger. 
poupoeidns = rhomboidal. British Museum. 

+Antedon ricordeanus. - 

+Antedon ricordenus. 

Antedon robusta P. H. Carpenter, 1888. 

1888. P. H. Carpenter, Challenger Reports, XXVI, Zoology, 
p- 212, pl. xurv, fig. 1; detailed description, p. 220; first men- 

tioned, p. 54. 
Ty pe-locality.—5° 49’ 15’’ south latitude, 182° 14” 15” east lon- 

gitude (near the Ki Islands); 140 fathoms. H. M. 8. 
Challenger. 

robusta=stout. British Museum. 

+Antedon rotunda. 

Antedon ruber A. H. Crarx, 1907. 

1907. A. H. Crark, Proc. U. S: Nat. Mus., XX XTEE Gp Se 

detailed description, p. 146. 
Ty pe-locality.—32° 33’ 00’’ north latitude, 128° 32’ 10”’ east lon- 

eitude (Korean Straits); 95 fathoms. U.S. S. Albatross. 
vuber=red. U.S. National Museum. 
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Antedon rubiginosa Pourraurs, 1869. 

1869. Pourra.és, Bull. Mus. Comp. Zool., I, No. 11, p. 356. 
Type-locality— Off Orange Key, Bahama Bank; 9 fathoms. 

UoS5S.-2766- 

rubiginosa=rusty. Museum of Comparative Zoology. 

Antedon rubroflava A. H. Ciarx, 1907. 

1907. A. H. Cruarx, Proc. U. S. Nat Mus., XX XIII, p. 130; de- 
tailed description, p. 150. 

Type-locality.—34° 16’ 00’ north latitude, 130° 16’ 00’ east lon- 
gitude (Korean Straits); 59 fathoms. U.S. 8. Albatross. 

ruber=red+ flavus=yellow. U.S. National Museum. 

+Antedon rugosa. 

Antedon scalaris A. H. Crarx, 1907. 

1907. A. H. Cuarx, Proc. U. S. Nat. Mus., XX XIII, p. 129; de- 
tailed description, p. 141. 

Type-locality.—30° 22’ 00’’ north latitude, 129° 08’ 30’’ east lon- 
gitude (Kastern Sea) ; 361 fathoms. U.S. S. Albatross. 

scalaris—=belonging to a flight of steps. U.S. National Museum. 

+Antedon schlumbergeri. 

Antedon sclateri Bret, 1905. 

1905. Brii, Marine Investigations in South Africa, ITT, p. 140, 
pl. m1. 

Type-locality— East London; 250 to 300 fathoms. 
Mr. W. L. Sclater. 

This species was referred by the describer to Doctor Carpen- 
ter’s “ Savignyi group;” in reality, however, it is a member of 
Carpenter’s “ Granulifera group,” and is very close to Charito- 
metra inequalis. 

+Antedon scrobiculata. 

+Antedon semiglobosa. 

Antedon (Ophiocrinus) semperi P. H. Carrenrer, 1888. 

1888. P. H. Carpenrer, Challenger Reports, X XVI, Zoology, 
pl. i. 

For Ludiocrinus semperi. 

Antedon separata A. H. Crarx, 1907. 

1907. A. H. Crarx, Proc. U.S. Nat. Mus., XX XIII, p. 128; de- 
tailed description, p. 133. 

Type-locality.— 32° 32’ 00’’ north latitude, 128° 32’ 50’’ east lon- 
gitude (Eastern Sea); 106 fathoms. U.S. S. Albatross. 

separata=distinet. U.S. National Museum. 

+Antedon sequanus. 
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Antedon serrata A. H. Cuark, 1908. 
1907. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

p. 353. 

A nomen nudum. 

1908. A. H. Cruarx, Bull. Mus. Comp. Zool., LI, No. 8, p. 240, 
pl. 1, fig. 4. 

Ty pe-locality.— Tokio Bay, Japan; 8-12 fathoms. Alan Owston. 
serrata—serrate. Museum of Comparative Zoology. 

Antedon serratissima A. H. CuarK, 1907. 

1907. A. H. CrarK, Proc. U.S: Nat. Mus., XX Xo Sox Gee: 

tailed description, p. 77. 
Type-locality._48° 14’ 00”" north latitude, 128° 20’ 40’ west lon- 

gitude (off the coast of Washington) ; 40 fathoms. U.S.5S. 
Albatross. 

serratissima=very serrate. U.S. National Museum. 

Antedon serripinna P. H. Carpenter, 1881. 

1881. P. H. Carpenter, Notes from the Leyden Museum, III, 

p. 175; detailed description, p. 182. 
Ty pe-locality.—Andai, New Guinea. 
serva=a saw+ pinna=* pinnules.” Leyden Museum. - 

Antedon setosa P. H. Carventer, 1888. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 34. 

A nomen nudum. 

setosa=Dristly. 

+Antedon sigillata. 

Antedon similis P. H. Carpenter, 1888. 
1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 4. 
A nomen nudum. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 226, pl. xivu, figs. 1-8; detailed description, p. 235. 
Ty pe-locality—19° 06’ south latitude, 178° 18’ east longitude 

(about) (near Kandavu, Fiji) ; 210 to 260 fathoms. H. M.S. 
Challenger. 

similis=like. British Museum. 

+Antedon solutus. 

+Antedon speciosus. 

+Antedon spheroides. 

Antedon spicata P. H. Carpenter, 1881. 
1881. P. H. Carrrenrer, Notes from the Leyden Museum, III, 

p. 176; detailed description, p. 190. 
Type-tocality—Banda Sea. Coll. Doctor Semmelink. 
spicata=set with spines. Leyden Museum. 



No. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 495 

Antedon spinicirra P. 1]. Carrenrer, LS8ss. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p- 102, pl. x1, figs. 1, 2; detailed description, p. 112; first 

mentioned, p. 54. 
Type-locality.— 34° 08’ south latitude, 152° 00’ east longitude 

(near Port Jackson) ; 950 fathoms. H. M. 8. Challenger. 
spina=a thorn+cirra=“ cirri.” British Museum. 

Antedon spinifera P. H. Carrrenrrer, 1881. 

1881. P. H. Carpenter, Bull. Mus. Comp. Zool., IX, No. 4, 

p. 158. 
Type-locality —Guadeloupe. M. Duchassaing. 
spinifera=thorn-bearing. Paris Museum. 

Antedon spinipinna Harriaun, 1890. 

1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 169; de- 

tailed description, p. 179. 
Type-locality—Amboina. Dr. J. Brock. 
spina=thorn-+ pinna=* pinnules.” Gottingen Museum. 

Antedon stella A. H. Crarx, 1907. 
1907. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue). 

L, p. 353. 
stella=a star. 

This name was proposed as a substitute for Antedon tenuis, 

A. H. Clark, 1907, not Antedon tenuis, P. H. Carpenter, 1887: 
the latter, however, is a nomen nudum, so that Antedon stella 

becomes a synonym of Antedon tenuis A. H. Clark, 1907. 

+Antedon stellatus. 

+Antedon striatus. 

Antedon stylifer A. H. Ciarn, 1907. 

L0c) ASH. Crank, -Proc:U: 'S. -Nat.. Mus., XX XIIT,. pz 1130; 
detailed description, p. 149. 

Ty pe-locality.— 30° 12’ 30’ north latitude, 130° 43’ 00’’ east 
longitude (Eastern Sea); 84 fathoms. U.S. S. Albatross. 

stylifer=spike-bearing. U.S. National Museum. 

Antedon subtilis Harrnaupn, 1895. 

1895. Harriavus, Bull. Mus. Comp. Zool., XX VIT, No. 4, p. 144. 
Type-locality.—Gaspard Strait (between Banka and Billiton, 

Dutch East Indies). 
subtilis=delicate. Museum of Comparative Zoology. 

+Antedon sulcata. 

Antedon tanneri Harriavr, 1895. 
1895. Harriavs, Bull. Mus. Comp. Zool., X XVII, No. 4, p. 141, 

pl. 1, fig. 9; pl. u, fig. 18; pl. 1m, figs. 20, 22; first mentioned, 
p- 129. 
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Type-locality—Entrance to Bay of Panama; 286 fathoms. 
U.S. S. Albatross. 

Capt. Z. N. Tanner, U.S. N. 
Type will be deposited in U. S. National Museum. 

+Antedon taurinensis. 

Antedon tenax von Grarr, 1884. (“ Liitken MS.”) 
1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 13. 
A nomen nudum. 

tenax—=tenacious. 

Antedon tenelloides A. H. Ciarn, 1907. 
1907. A. H. Crarx, Proc. U.-S. Nat. Mus., XXOXUEE Saat 

detailed description, p. 73. 
T ype-locality.—35° 04’ 50’’ north latitude, 139° 38’ 18” east 

longitude (Uraga Straits, entrance to ‘Tokyo Gulf); 70 
fathoms. U.S. 8S. Albatross. 

tenelloides=resembling (Antedon) tenella. 
U.S. National Museum. 

Antedon tener LUTKEN, 1877. 

1877. Lirxen, Mus. Godeffr. Cat., V, p. 100. 
A nomen nudum. 

This refers, however, to the succeeding species. 

Antedon tenera Harriaus, 1890. 
1890. Hartuaus, Nachr. Ges. Gottingen, May, 1890, p. 170; 

detailed description, p. 180. 
Ty pe-locality.— Queensland; Torres Strait. ; 
tenera=tender, soft. Hamburg and Gottingen Museums. 

This specific name was misspelled fenerea by Hartlaub, 1893, 
and has since been similarly misspelled by other authors. 

Antedon tennicirra Hamann, 1907. 
1907. Hamann, Brown’s Klassen und Ordnungen des Tier- 

Reichs, II, abt. 3, p: 1579. 
Editorial error for Antedon tenuicirra. 

Antedon tenuicirra P. H. Carpenter, 1888. 
1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 

p. 158, pl. xxx, figs. 4-8; pl. xxxm, figs. 4, 5; detailed de- 
scription, p. 186; first mentioned, p. 54. 

Ty pe-locality.—1° 54’ 00’’ south latitude, 146° 39’ 40” east long- 
itude; 150 fathoms. H. M. S. Challenger. 

tenuis=slender—+-civra=“ cirri.” British Museum. 
Antedon tenuipinna Harrnaup, 1890. 

1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 169; 
detailed description, p. 178. 

Type-locality—Matupi, New Britain. Dr. O. Finsch. 
tenuis=slender+pinna=“ pinnules.” Berlin Museum. 
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Antedon tenuis P. H. Carpenter, 1887. 

1887. P. H. Carpenter, Quart. Journ. Micros. Sci., X XVII, 
p. 386. 

A nomen nudum. 

tenuis=slender. 

Antedon tenuis A. H. Cuark, 1907 (not Antedon tenuis P. H. Car- 

PENTER, 1887). 

iO ee GH Crag ProeoUs S..Nat.. Mus, XX XT, p> 71: 
detailed description, p. 80. 

Type-locality._A7° 38’ 40’ north latitude, 141° 24’ 30’’ east 
longitude (Gulf of Tartary); 318 fathoms. U. S. S. Al 
batross. 

tenuis—slender. U.S. National Museum. 

This species has been renamed Antedon stella. It must be 

known as Antedon tenuis, however, as Carpenter’s name, being a 
nomen nudum, has no effect on the validity of the specific name 
tenuis as applied to this species. 

+Antedon tessoni. 

Antedon thetis A. H. Crark, 1907. 

iC eee OraRk. Proc. U.S. Nat. Mus., XX XITI, p; 198; 
detailed description, p. 151. 

Lype-locality.—8.83 miles west of Suno Saki, Hondo, Japan; 
46 fathoms. U. 8. 8S. Albatross. 

®éris=a sea nymph. U.S. National Museum. 

+Antedon thiollierei. 

Antedon tigrina A. H. Crark, 1907. : 

PO ewe, Crsrk, Proc. U.S. Nat. Mus:, XX XIII, p.. 130; 
detailed description, p. 147. 

Type-locality.—Kagoshima Bay, Japan. U.S. Exploring Ex- 
pedition. 

tigrina=striped like a tiger. U.S. National Museum. 

+Antedon tourtiz. 

Antedon triqueta von Grarr, 1884. (“ P. H. Carpenter MS.”) 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, pp. 
1s eect 6, 

A nomen nudum. 

triqueta=three-cornered. 

+Antedon truncata. 

-Antedon tuberculata P. H. Carpenter, 1888. 

1887. von Grarr, Challenger Reports, XX, Zoology, Pt. 61, p. 4. 
A nomen nudum. 
1888. P. H. Carpenter, Challenger Reports, XX VI, Zoology, 

p- 225, pl. xiv, figs. 2, 3; detailed description, p. 232. 
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Type-locality.—_19° 06’ south latitude, 178° 18’ east longitude 
(near Kandavu, Fiji); 210 to 610 fathoms. H. Me 7S: 

Challenger. 

tuberculata=tuberculate. British Museum. 

Antedon tuberosa P. H. Carpenter, 1888. 

1884. von Grarr, Challenger Reports, X, Zoology, Pt. 27, p. 79. 
A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p. 103, pl. x1v, fig. 9; pl. xxi, fig. 2; detailed description, 

p. 126. 

Ty pe-locality.—9° 26’ north latitude, 123° 45’ east longitude (off 
Panglao and Siquijor) ; 375 fathoms. H. M. 8. Challenger. 

tuberosa=—having tubercles. British Museum. 

Antedon typica Harriaus, 1890. 

1890. Harrnaus, Nachr. Ges. Gottingen, May, 1890, p. 187. 

For Comatula (or Phanogenta) typica. 

Antedon valida P. H. Carrenter, 1888. 
1888. P. H. Carrentrer, Challenger Reports, X XVI, Zoology, 

p- 102; pl. xv, figs. 5-8; detailed description, p. 104; first 
mentioned, p. 54. 

Type-locality_A° 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. H. M. 8. Challenger. 

valida=robust. British Museum. 

Antedon variipenna P. H. Carpenter, 1888. 

1888. P. H, Carpenter, Challenger Reports, X XVI, Zoology, 
p- 205. ’ 

Editorial error for Antedon vartipinna. 

Antedon variipinna P. H. Carpenter, 1882. 

1882. P. H. Carventer, Journ. Linn. Soc. (Zool.), XVI, p. 502; 
detailed description, p. 506. 

T ype-locality —Canton, China. 
varius—=varied+ pinna=“ pinnules.” Hamburg Museum. 

Antedon variispina Beux, 1894. 

1894. Berri, Proc. Zool. Soc. London, 1894, p. 396. 
Editorial or typographical error. 

Antedon versicolor A. H. Ciarx, 1907. 
1907. A. H. Cuarx, Proc. U. S. Nat. Mus., XX XIII, p. 198; 

detailed description, p. 132. 
Ty pe-locality.— 82° 32’ 00” north latitude, 129° 30’ 45’” east lon- 

gitude (Eastern Sea) ; 53 fathoms. U.S. S. Albatross. 

versicolor=parti-colored. U.S. National Museum. 
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Antedon vicaria Brnu, 1894. 
1894. Berni, Proc. Zool. Soc. London, 1894, p. 400; first men- 

tioned, p. 396. 
Type-locality.—Macclesfield Bank; 30 to 40 fathoms. 
vicaria= vicarious. sritish Museum. 

This species is not identifiable from the published description. 
Although described in the “ Spinifera group,” it is in reality a 
member of the * Palmata group.” 

Antedon villosa A. H. Ciarn, 1907. 

POs it. CuArn. "Proc. U.S. Nat. Mus. X XXIII, p: 128; 

detailed description, p. 138. 
Ty pe-locality.—52° 01’ 00’’ north latitude, 174° 39’ 00’’ east lon- 

gitude (Bering Sea) ; 1,046 fathoms. U.S. S. Albatross. 
villosa=rough, bristly. U.S. National Museum: 

Antedon wilsoni Bret1, 1888. 

1888. Brtx, Ann. and Mag. Nat. Hist., 6 ser., II, No. 11, p. 403; 
first mentioned, p. 402. 

Ty pe-locality—Port Philip. Myr. J. Bracebridge Wilson. 
Mr. J. Bracebridge Wilson. British Museum. 

Antedon wood-masoni Brun, 1893. 

1893. Brix, Journ. Linn. Soc. (Zool.), XXIV, p. 340. 
Type-locality—Sahul Bank, North Australia. 
Mr. J. Wood-Mason. 

British Museum and Indian Museum, Calcutta. 

Anthedon Srespine, L877. 
1877. Sressine, Nature, XV, p. 366. 

This is considered to be the correct spelling for ‘“ Antedon,” 
and has recently been accepted by Minckerr, Zool. Anz., 
XXVIII, p. 491, and following (1905). 

Asterias Linnazus, 1758. 

1758. innzvs, Syst. Nat., 10th ed., p. 661. 
Type.—Asterias rubens (n. sp.). (Belongs to the Asteroidea, 

not to the Crinoidea. ) 
aoréepias=starred. 

Asterias bifida Pennant, 1777. 

WW. Pennant, British Zoology, IV, p. 65, No. 70. 
Ty pe-locality— Cornwall, England. 
bifida=divided into two parts (in reference to the arms). 

Asterias decacnemus Pennant, 1777. 

Wi. Pennant, British Zoology, IV, p. 66, No. 71, pl. xxxum. 
Type-locality.—_W estern coasts of Scotland. 
déka=ten + vAnva=thread. 
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Asterias multiradiata Linn mus, 1758. 

1758. Linnzus Syst. Nat., 10th ed., p. 663. 
Type-locality.—Indian Seas. 
multivadiata=many-rayed. Lund Museum. 

This, of course, is not the Asterias multiradiata of Gray, 
which forms the type of his genus //ediaster. 

Asterias pectinata Linnazus, 1758. 

1758. Linnzus, Syst. Nat., 10th ed., p. 663. 

Ty pe-locality.—Indian Seas. 
pectinata=combed. . Lund Museum. 

Like the preceding, this was originally a composite species, 
but Doctor Carpenter has revised them both and restricted each 
name to a definite specific type. Fortunately, the history of each 
hame is such as to permit of accepting his conclusions. Pectinata 
originally included the Asterias bifida of Pennant, and was used 
exclusively for that species by Barbut in 1783, Olivi in 1792, and 
by Adams in 1800; in 1777 Pennant restricted pectinata by re- 

moving Astertas bifida from it, leaving the name for certain 
tropical forms, among which was the Actinometra pectinata of 
Carpenter (the Asterias pectinata of Retzius, 1783), to which 

the name is now fixed. 

> 

Asterias radiata W. B. Carpenter, 1866. 

1866. W. B. Carpenter, Phil. Trans. Roy. Soc., 1866, p. 680 
(footnote). 

Editorial error for Asterias pectinata. 

Asterias tenella Rerzius, 1783. 

1783. Rerzrus, K. Svensk. Vetensk. Akad. Handl., IV, p. 241. 
Ty pe-locality.—Santa Cruz ( ? Danish West Indies) ; later this is 

corrected to read “in oceano Americano.” 

tenella=delicate. Lund Museum. 

Astrophyton, a genus of Ophiuroidea. 
5 , , 

aotnp=star+ dutrov=a creature. 

Astrophyton elizabethe McInrosn, 1866. 

1866. McInrosu, Proc. Roy. Soc. Edinb., V, p. 609 (fig.). 

Type-locality.—North Uist, outer Hebrides; 6 fathoms. 
“ Named after a zoological benefactress.” 

This is the Asterias bifida of Pennant. 

Atecto J. Murer, 1843. 

1843. J. Miurer, Abhandl. d. k. Akad. d. Wiss. Berlin, 1841, 
p. 216. 

Typographical error. 



NO. 1623. NOMENCLATURE OF RECENT CRINOIDS—CLARK. 501 

Atelecrinus P. H. Carpenrrer, 1881. 

188i. BP. H. Carpenter, Bull. Mus. Comp. Zool., IX, No. 4 
p. 166; first mentioned, p. 152. 

Type.—Atelecrinus balanoides P. H. Carpenter (n sp.). 
atéhns=incomplete+ «pivov=lily. 

Atelecrinus balanoides P. H. Carrenter, 1881. 

1881. P. H. Carpenter, Bull. Mus. Comp. Zool., IX, No. 4 
p- 166, pl. 1, figs. 1-6. 

Type-locality—Off Nevis, British West Indies; 356 fathoms. 
U.S. S. Blake. 

Badavoeidns=acorn-shaped. Museum of Comparative Zoology. 

+Atelecrinus belgicus. 

? 

’ 

Atelecrinus conifer A. H. Cuarx, 1908. 
105. Alvi CLARK, roc. U.S. Nat..Mus., X XXIV, p.214. 

Type-locality.—Off the north coast of Molokai, Hawaiian Is- 
lands; 552-809 fathoms. U. S. S. Albatross. 

conifer=cone-bearing. U. 8S. National Museum. 

Atelecrinus cubensis P. H. Carrpnrer, 1881. 

1881. P. H. Carpenter, Bull. Mus. Comp. Zool., IX, No. 4, 
p. 166. 

cubensis=otf Cuba. 
Doctor Carpenter referred this name to the Antedon cubensis 

of Pourtalés; but, as the type of that species is quite a different 
form, and two species of two distinct families obviously can not 
share a single specific name, even although it was originally a 

composite, this species has been renamed Atelecrinus pourtalesi. 

Atelecrinus pourtalesi A. H. Ciarx, 1907. 
1907. A. H. Cuarx, Proc. U.S. Nat. Mus., XX-XITT, p. 155. 
Type-locality—Off Cojima, near Havana, Cuba; 450 fathoms. 

WSs, 5706. 
Mr. L. F. de Pouritales. Museum of Comparative Zoology. 
New name for Afelecrinus cubensis P. H. Carpenter, 1881, not 

Antedon cubensis Pourtaleés, 1869. 

Atelecrinus wyvillii P. H. Carpenter, 1882. 

1882. P.H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 492; 

first mentioned, p. 489. 
Type-locality—19° 07’ 50’’ south latitude, 178° 19’ 35” east 

longitude (near Fiji); 610 fathoms. H. M. S. Challenger. 

Sir C. Wyville Thomson. British Museum. 

Bathhycrinus Wyvitte Tromson, 1878. 

1878. Wryviwe THomson, Journ. Linn. Soc. (Zool.), XIII, 
(1876) 2p5:50: 

Editorial error for Bathycrinus. 

Proc. N. M. vol. xxx1v—08——33 
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Bathycrinus WyviLtLe THomson, 1872. 
1872. Wyvitte Tuomson, Proc. Roy. Soc. Edinb., VII, p. 772. 
Type.—Bathycrinus gracilis Wyville Thomson (n. sp.). 

Babvs=deep+«pivov=lily. 

Bathycrinus alarchianus Perrier, 1885. 

1885. Prrrier, Revue Sciéntifique, XX XV, May 30, 1885, p. 691. 
Editorial error for aldrichianus. 

Bathycrinus aldrichianus Wyvitte THomson, 1878. 

1878. Wryvirte THomson, Journ. Linn. Soc. (Zool.), XIII, 
(1876), p. 50, fig., p. 495 first mentioned, p. 47. 

Type-locality—\° 47’ north latitude, 24° 26’ west longitude; 
1,850 fathoms. H. M. 8. Challenger. 

Lieut. Pelham Aldrich, R. N. British Museum. 

Bathycrinus australis A. H. Ciarx, 1907. 
1907. A. H. CuarK, Proc. U.S. Nat. Mus., X X-XIT, p. 553. 

Type-locality 6° 46’ south latitude, 45° 31’ east longitude 
(near the Crozet Islands) ; 1,375 fathoms. H. M. 8. Chal- 

lenge”. 

australis=southern. British Museum. 

New name for Bathycrinus aldrichianus P. FH. Carpenter, 

1888 (not of Wyville Thomson, 1878). 7 

Bathycrinus campbellianus P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 238, 

pl. vita, figs. 22, 23; pl. viz; wood-cut fig. 15, p. 239 (the 
latter the same one used by Wyville Thomson to illustrate 
his B. aldrichianus). 

Lieut. Lord George Campbell, R. N. 
This species was founded on the type specimen of Bathycrinus 

aldrichianus. 

Bathycrinus caribbeus A. H. Ciarx, 1908. 

1908. A. H. CuarK, Bull. Mus. Comp. Zool., LI, No. 8, p. 235. 
Type-locality._16° 54’ north latitude, 63° 12’ west longitude; 

687 fathoms. U.S. 8S. Albatross. 
carib beus= Caribbean. U.S. National Museum. 

Bathycrinus complanatus A. H. Cuiark, 1907. 

1907. A. H. Cuark, Smiths. Misc. Coll. (Quarterly Issue), L, 
p. 387, fig. 123, p. 338. 

Type-locality._40 miles 8. S. W. 4 W. of Southeast Cape, Copper 

Island; 1,567 fathoms. U.S. 8. Albatross. 
complanatus= flattened. U.S. National Museum. 

Bathycrinus equatorialis A. H. Cuarx, 1908. 

1908. A. H. Cuarn, Bull. Mus. Comp. Zool., LI, No. 8, p. 238, 

pila ehionel 
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LType-locality.—O° 3.4’ north latitude, 117° 15.8’ west longitude 
(between the Marquesas Islands and Central America) ; 
2,320 fathoms. U.S. S. Albatross. 

equatorialis=equatorial. U.S. National Museum. 

Bathycrinus gracilis Wyvitte THomson, 1872. 

1872. Wryvittz Tuomson, Proc. Roy. Soc. Edinb., VII, p. 772. 
Type-localityAT° 38’ north latitude, 12° 08’ west longitude 

(Bay of Biscay) ; 2,435 fathoms. H. M.S. Porcupine. 
gracilis=slender. British Museum. 

Bathycrinus minimus Déprervern, 1907. 

1907. Doprriein, Die gestielten Crinoiden der Siboga—Expedi- 
won,-p. 6, plea, fie 1; pln, fies 1-17 pl. va, fig. 53 ihe. 1, 
Davo: 

Type-locality.—0° 34.6’ north latitude, 119° 8.5’ east longitude 
(near Celebes, Straits of Macassar) ; 1,301 meters. Dutch 
S. S. Stiboga. 

minimus=smallest. 

Bathycrinus nodipes DGpreRLEIN, 1907. : 

1907. Déprriein, Die gestielten Crinoiden der Siboga—Expedi- 
tion, p. 8, pl. 1, figs. 2-4; pl. m1, figs: 1, 2; pl. iv, figs. 1-5; 
pl. v, figs. 14; pl. vi, figs. 1-8; full description, p. 9; first 
mentioned, p. 4. 

Type-locality.—0° 34.6’ north latitude, 119° 8.5’ east longitude 
(Straits of Macassar) ; 1,301 meters: or 4° 24.3’ south lati- 

tude, 129° 49.3’ east longitude (off Banda); 1,570 meters. 
Dutch 8. 8S. Szboga. 

nodus=a knot+pes= foot. 

Bathycrinus pacificus A. H. Ciark, 1907. 
Gis bOrARK, broc, UoiS. Nat. Mus. XOX XI, p. 510: fig. 

2 ps OL. 

Type-locality—Shio Misaki Light (south coast of Hondo, 
Japan), bearing N. 25° E., 8.7 miles distant; 905 fathoms. 

U.S. S. Albatross. 
pacificus, for the Pacific Ocean. U.S. National Museum. 

Bathycrinus poculum DépreriLErN, 1907. 
1907. Doprrtetn, Die gestielten Crinoiden der Siboga—Expedi- 

tion, p. 8, pl. 1, fig. 47; pl. 1, figs. 2-2d; pl. v1, fig. 4; de- 
tailed description, p. 12. 

Ty pe-locality_4° 24.3’ south latitude, 129° 49.3’ east longitude 
(near Banda); 1,570 meters. Dutch S. S. Siboga. 

poculum = a cup. 

Bathycrinus serratus A. H. Cuark, 1908. 
1908. A.H. CuarK, Proc. U.S. Nat. Mus., XXXIV, p. 205; fig. 

1, p. 206. 
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Type-locality.—Oft the coast of Virginia; 2,045 fathoms. 
U.S. S. Albatross. 

serratus =serrate. U. S. National Museum. 

Bathymetra A. H. Ciark, 1908. 
1908. A. H. Crarx, Proc. Biol. Soc. Washington, X XI, p. 132. 

Type.—Antedon abyssicola P. H. Carpenter, 1888 (restricted). 
Babvs = deep+ metra. 

Bathymetra brevicirra A. H. Ciark, 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X-XI, p. 132. 

A nomen nudum. 

1908. A. H. CrarK, Proc. U.S. Nat. Mus., XXXTV; p: 294. 

Type-locality—Western Bering Sea; 1,766 fathoms. U.S. S. 
Albatross. 

brevis=short-+cirra=“ cirri.” U.S. National Museum. 

Bathymetra carpenteri A. H. Ciarx, 1908. 
1908. A. H. Cuiarx, Proc. Biol. Soc. Washington, X-XI, p. 182. 
A nomen nudum. 

1908. A. H. Cuarn, Proc. U.S. Nat. Mus., XXXIV, p. 235. 
Type-locality.—West of Tasmania; 2,600 fathoms. H. M. S. 

Challenger. 

Dr. P. Herbert Carpenter. British Museum. 

Benthocrinus Verriti, 1885. 

1885. Verritt, Rep. U. S. Commissioner of Fish and Fisheries 
for 1683 (Ptah), p22: 

Editorial error for Bathycrinus. 

+Bourgueticrinus hotessieri (not of d’Orbigny) Pourra.es, 1868. 
1868. Pourtatrs, Bull. Mus. Comp. Zool., I, No. 7, p. 128. 

Pourtalés under this name referred to some specimens of 
the form now known by Sars’ name Rhizocrinus lofotensis from 
the Samboes and off Sand Key, considering them possibly the 
same as a fossil species from Guadeloupe. 

+Cainocrinus [orpes, 1852. 
1852. Forses, Monogr. of the Echinod. of the British Terti- 

aries, p. 34. 
Ty pe.—t Cainocrinus tintinnabulum Forbes (n. sp.). 
Kaivos=new+«pivov=lily. 

Calamocrinus A. AGassiz, 1890. 

1890. A. Acassiz, Neues Jahrb.-fiir Mineral., I. p. 95; also Bull. 
Mus. Comp. Zool., XX, No. 6, p. 165. 

Type—Calamocrinus diomedw A, Agassiz (n. sp.). 
Kahapos=a reed or cane+«pivor=lily. 

Calamocrinus diomede A. AGassiz, 1890. 

1890. A. Agassiz, Bull. Mus. Comp. Zool., XX, No. 6, p. 165. 
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Type-locality—Off Indefatigable Island, Galapagos; 392 
fathoms. U.S. S. Albatross. 

diomedea=an albatross. U.S. National Museum. 

This species has frequently been misspelled diomedew. 

_Calometra A. H. Cuarx, 1907. 

1907.. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), 

L. pp. 347, 362. 
Type—Antedon callista A. H. Clark, 1907. 
«kahos=handsome + metra. 

Carpenterocrinus A. H. Chuark, 1908. 

1906. Ai: Crank, Proc. U.S: Nat..Mus:, XXXIV, p. 319. 
Type.—Pentacrinus mollis P. A. Carpenter, 1884. 
Dr. P. Herbert Carpenter. 

Catoptometra A. H. Cuark, 1908. 

190s- “A. CrarK, Proc. U.S: Nat. Mus., XX XIV, 'p. 317. 
Type.—Antedon hartlaubi A. H. Cuark, 1907. 
KaTONTOS=conspicuous-+ metra. 

Cenocrinus Wyvitte THomson, 1864 (not Catnocrinus Forbes, 1852 ? ’ ’ 

which has the same derivation). 

1864. Wyviaie THomson, The Intellectual Observer, August, 

1864, p. 2. 

Type—Pentacrinites caput-meduse Miller, 1821=Enerinus ca- 
put-meduse Lamarck, 1816=/sis asteria Linneus, 1766. 
SAC ” f . Kaivon=*‘recent”+ Kpivov=lily. 

Charitometra A. H. Crark, 1907. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), L, 
pp- 347, 360. 

Type.—Antedon incisa P. H. Carpenter, 1888. 
vapis=beauty+metra. 

Charitometra imbricata A. H. Cuark, 1908. 
1908. A. H. Crarn, Proc. U. S. Nat. Mus., XXXIV, p. 266, 

fig. 3 (proximal part of arm). 
Ty pe-locality.—* Caribbean Islands; ” 101-120 fathoms. U.S.S. 

Blake. 
imbricata=imbricating. 

Charitometra lateralis A. H. Cuark, 1908. 
1908. A. H. Cuarx, Proc. U.S. Nat. Mus., XXXIV, p. 226. 
Type-locality —Off Nuhau, Hawaiian Islands; 378-426 fathoms. 

U. S. S. Albatross. 
lateralis=lateral. U.S. National Museum. 
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(?) Cladactis Rarrnesqugp, 1815. 
1815. Rarrnesqus, Analyse de la Nature, p. 153. 

A nomen nudum. 

Possibly an ophiuroid; no type is mentioned. 

Coccometra A. H. Cuark, 1908. 
1908. A. H. Criarx, Proc. Biol. Soc. Washington, X-XI, p. 128. 
Type—Comatula hagenii Pourtales, 1869. 

KokKos=a berry, a kernel+metra. 

Coccometra nigrolineata A. H. Cuark, 1908. 

1908. A. H. CuiarxK, Proc. Biol. Soc. Washington, X XI, p. 129. 
T'ype-locality.—Porto Rico. 
niger =black+lineata=Ined. U.S. National Museum. 

Comaster L. Agassiz, 1836. 
1836. L. Acassiz, Mém. de Soc. de Sci. Nat. de Neuchatel, I, 

p. 198. 

Type.—Comatula multiradiata Lamarck, 1816=Asterias multi- 
radiata Linneeus, 1758. 

coma=hair—_aster=a star. 

It has been stated by several authors, following Miiller, 1841, 
that Comaster was based on Comatula multiradiata Goldfuss 

(not of Linneus nor of Lamarck) (=<Alecto nove-quineew J. 
Miiller), but this is a mistake. The type of the genus is the 

species cited above. 

Comaster carpenteri A. H. Cuarx, 1908. 
1908: ~A. H. Crark, Proc. U.S. Nat. Mus., XXOunie ps csc: 

New name for Actinometra multifida P. H. Carpenter, 1888 

(not Alecto multifida J. Miiller, 1841). 
Dr. P. H. Carpenter. 

Comaster imbricata A. H. Crarx, 1908. 
1908. A. H. CiarK, Proc. U. S. Nat. Mus., XX XIV, p. 306. 

Ty pe- Sagami Bay, Japan; 50 fathoms. Mr. Alan 
Owston. 

imbricata=imbricating. U.S. National Museum. 

Comatula Lamarck, 1816. 

1816. Lamarck, Hist. Nat. des animaux sans vertebres IT, P 530. 

Type.—Comatula solaris Lamarck (n. sp.). 
coma=a lock of hair+diminutive suffix. 

It is a little difficult to understand just why Dr. P. H. Car- 
penter ignored this genus. In his treatment of the unstalked 
crinoids he used Antedon for the endocylic forms, Actinometra 
for the exocyclic; but he used Comatula as a general term to 
include both. Antedon was proposed to cover a single species, 
the only one, apparently, known to de Fréminville (4. gor- 
gonia=Asterias bifida Pennant); Comatula was proposed as a 
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term to include all the living free crinoids, and eight species are 
included by Lamarck under that heading, no particular one 
being selected as the type; his generic diagnosis, however, is 

quite explicit; it reads, “bouche inférieur, centrale, isolée, 
membraneuse, tubuleuse, saillante.” This obviously refers to 
the anal tube, taken by Lamarck for the mouth, and makes it 
plain that this diagnosis was drawn up from an_ exocyclic 
species; in other words, Comatula, as originally defined by 

Lamarck, is practically the same as Actinometra as rediagnosed 
by Doctor Carpenter. Subsequent authors have all either ac- 
cepted Comatula for all free crinoids, or (following Carpenter) 
abandoned it altogether; the genus has never been revised. It 
becomes necessary, therefore, to decide upon a type, and we have 
no choice but to accept the first species, Comatula solaris, which 
species, moreover, accords perfectly with the generic diagnosis 

drawn up by Lamarck. <Actinometra was founded by Miller 
in 1841, the type being Actinometra imperialis, a species de- 
scribed at the same time; but Actinometra imperialis is a syn- 
onym of Comatula solaris, as Miiller himself discovered later, so 
Actinometra Miiller, 1841, is a pure synonym of Comatula La- 

marck, 1816, being based on the same species as type. 

Comatula actinodes Dusarprn and Hups, 1862. 

1862. Dusarpin and Hurr, Hist. Nat. des Zooph. Echin., 

p. 208. i 

A nomen nudum. 

axtivoeions—like rays. 

Comatula adeone Lamarcr, 1816. 

1816. Lamarck, Nat. Hist. des Animaux sans Vertébres, IT, 
p- 935. 

Type-locality—New Holland. M. M. Péron and le Sueur. 
Paris Museum. 

Adeona=a genus of hydroids. 
This species has never been properly described, and has never 

been figured, so that its true status and affinities remain uncer- 
tain. The multibrachiate “ Comatula adeonw” figured by de 
Blainville, is, of course, a case of misidentification. It is a copy 
of the figure illustrating the Comatula multiradiata of Audouin 
(not of Lamarck) from the Red Sea, upon which Miiller’s name 
savignii is based. 

Comatula annulata Risso, 1826. 
1826. Russo, Hist. Nat. des principales productions de ’Europe 

méridionale, V, p. 275. 
Type-locality._N ice. 
annulata=banded. 
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Comatula (Alecto) articulata J. Mtiirr, 1849. (“ Valenciennes MS.”) 

1849. J. Miter, Abhandl. Akad. Berlin, 1847, p. 263. 
Type-locality—Moluceas. MM. Quoy and Gaimard. 
articulata=jointed. Paris Museum. 

Comatula barbata FLemina, 1828. 

1828. Fuiemrne, History of British Animals, p. 490. 
Ty pe-locality.—_West coast of Scotland; Wales. 
barbata=bearded. 

Comatula bicolor Dette Curtain, 1841. 
1841. Dette Curr, Deserizione e notomia degli animali in- 

vertebrati della Sicilia citeriore, IV, p. 65, pl.. cuxxn, 
figs: 6. 7. 

Ty pe-locality—Pozzuol and Mondrazone, Sicily. 
bicolor=two-colored. 

Comatula bicolor Dusarpin and Hupr, 1862 (not of Delle Chiaie, 
1841). 

1862. Dusarpin and Hurr, Hist. Nat. des Zooph. Echinod., 
p220s. 

A nomen nudum. 

bicolor—two-colored. 

Comatula (Actinometra) borneensis GRUBER, 1875. 

1875. Groupe, JB. Schl. Ges., 1875, p. 75. 
Type-locality.—North Borneo. 
borneensis=ot Borneo. Type lost. 

Comatula brachiolata Lamarck, 1816. 

1816. Lamarck, Nat. Hist. des Animaux sans Vertébres, IT, 
p- 935. 

Type-locality—? Atlantic Ocean (probably erroneous). 
brachiolata=with arms. Paris Museum. 

Comatula brevicirra P. H. Carrenver, 1879. (“* Troschel MS.”) 
1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., II, 

p- 28. 

A nomen nudum. 

brevis=short+cirra=“ cirri.” 

Comatula brevipinna, Pourtra.ss, 1868. 

1868. Pourraues, Bull. Mus. Comp. Zool., I, No. 6, p. 111. 
Type-locality.—Oft Havana, Cuba; 270 fathoms. U. S. S. 

Corwin. 
brevis=short+pinna=“ pinnules.” 

Museum of Comparative Zoology. 
+Comatula brownii. 

Comatula carinata Lamarck, 1816. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertébres, It, 

p. 534, 
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Type-locality.—Mauritius. M. Mathier. 
carinata=keeled (in reference to the arms). Paris Museum. 

This is possibly the same species as that called by Doctor Leach 
Alecto carinata in the previous year; Leach’s description is, how- 
ever, worthless, and his type is lost, whereas, thanks to Dr. P. H. 
Carpenter, we know what Lamarck’s species really is, as he ex- 
amined the type. The species should, therefore, be referred to 
Lamarck, 1816. 

Comatula celtica Barrerr and McAnprew, 1858. 

1858. Barrerr and McAnprew. Ann. and Mag. Nat. Hist., 
2d ser., XX, p.-44. 

celticus— Celtic. 

New name for Comatula woodwardii Barrett 1857 (not 

tComatula woodwardii Forbes, 1852 

+Comatula claudiana. 

Comatula coccodistoma Dusarpin and Hur, 1862. 

1862. Dusarpin and Hurs, Hist. Nat. des Zooph. Echinod., 
p. 208. 

A nomen nudum. 

1888. P. H. Carpenter, Challenger Reports, X XVI, Zoology, 
p- 320. : 

A nomen nudum. 
KOKKos=a kernel + diotoua=with two openings. 

+Comatula conoidea. 

Comatula coralina Risso, 1826. 

1826. Russo, Hist. Nat. des principales productions de ?Europe 
méridionale, V, p. 275. 

Type-locality.—N ice. 
coralina=of coral. 

Comatula cumingii J. Miiurr, 1849. 

1849. J. Mt tier, Abhandl. Berlin Akad., 1847, p. 255. 
Type-locality—Malacea. Mr. Hugh Cuming. 
Mr. Hugh Cuming. Berlin Museum. 

+Comatula depressa. 

Comatula dibrachiata Dusarpin and Hurps#, 1862. 
1862. Dusarpin and Hurst, Hist. Nat. des Zooph. Echinod., 

p- 208. 
A nomen nudum. 

dibrachiata=double-armed. 

Comatula dividua Dusarpin and Hurr, 1862. 
1862. Dusarprn and Hurst, Hist. Nat. des Zooph. Echinod., 

p- 208. 
A nomen nudum. 

dividua=divided. 
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Comatula dubia von Grarr, L877. 
1877. von Grarr, Das Genus Myzostoma, pp. 15, 22, 72, 79. 

A nomen nudum. 

dubta=uncertain. 
(See Antedon dubia.) 

Comatula echinoptera J. MUuuer, 1840. 
1840. J. Mtuier, L’Institut for November 19, 1840, p. 394. 
Syzygial interval only given; not recognizable (see Alecto 

echinoptera). 

Comatula elongata J. Miinner, 1841. (“ Mus. Leyd. MS.”) 
1841. J. Miniter, Wiegmann’s Archiv ‘fiir Naturgesch., 1841, I, 

p46: 

A manuscript name adopted by Miiller in his description of 

Alecto elongata. 

Comatula eschrichtii J. MUt.uer, 1840. 

1840. J. Mititer, Wiegmann’s Archiv fiir Naturgesch., 1840, I, 
p. 311 (also L’Institut for Nov. 19, 1840, p. 393). 

Syzygial interval only given; the species was fully described 
under the name of Alecto eschrichtii (q. v.) in the following 
year. The description here given must be considered un- 
recognizable. 

+Comatula exilis. 

Comatula fimbriata Lamarcn, 1816. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertébres, II, 

p- 935. 

Type-locality.— Australian seas. MM. Péron and le Sueur. 
fimbriata= fringed. Paris Museum. 

Comatula fimbriata Minuer, 1821 (not Comatula fimbriata Lamarck, 

1816). 
1821. Mriuer, A Natural History of the Crinoidea, p. 132, and 

frontispiece. 
T ype-locality.—Milford Haven. 

This species has been renamed Comatula millerd. 

Comatula flagellata J. Minier, 1841. (“ Mus. Leyd. MS.”) 
1841. J. Mittier, Wiegmann’s Archiv fiir Naturgesch., 1841, 

I, p. 145. 

flagcellata=whip-shaped. 
A manuscript name adopted by Miiller in his description of 

Alecto flagellata. 

Comatula glacialis Dusarpin and Ilupr, 1862. 

1862. Dvusarpin and Hurst, Hist. Nat. des Zooph. Echinod., 
p- 208. 

A nomen nudum. 

glacialis=cold; icy. 
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Comatula (Alecto) hagenii Pourraurs, 1868. 

1868. Pourratts, Bull. Mus. Comp. Zool., I, No. 6, p. 111. 
Type-locality.—_Off Sand Key, Florida; 100 fathoms. U.S. S. 

Corwin. 
Dr. H. A. Hagen. Museum of Comparative Zoology. 

Comatula (Actinometra?) hamata Kun and van Hasserr, 1869. 

1869. Kuni and van Hassett in Herkutots, Bijdrage tot de 
Dierkunde, IX, p. 10, pl. 1x. 

Type-locality.—Cape Bantam (=Cape Bantano). 
hamata=bearded. Leyden Museum. 

Comatula helianthus, new name for Actinometra elongata P. HW. Car- 

PENTER, 1888, not Comatula elongata J. Mtuuer, 1849. 

“Hi1tos=the sun+avos=a flower. 

Comatula holmesi Pourratés, 1869. 

1869. Pourraues, Bull. Mus. Comp. Zool., I, No. 11, p. 355. 
A nomen nudum. 

Comatula indica Smirn, 1879. 

1879. Smirn, Ann. and Mag. Nat. Hist., 4th ser., XVII, p. 406; 
better description in Smitru, Phil. Trans. Roy. Soc., 
CLXVIII, p. 564, pl. x1, figs. 3, 3 5 (but not 3 a). 

Type-locality—Rodriguez. Mr. H. H. Slater. 
indica=of India. 

Comatula inserta Dusarpin and Hupn, 1862. 

1862. Dutusarpin and Hurst, Hist. Nat. des Zooph. Echinod., 
p. 208. 

A nomen nudum. 
inserta=inserted. 

Comatula jacquinoti J. Miter, 1846. (“ Valenciennes MS.”) 

1846. J. Mitrier, Monatsber. d. Acad. Berlin, 1846, p. 178. 
Ty pe-locality.—Ceram. M. Honoré Jacquinot. 
M. Honoré Jacquinot. Paris Museum. 

Comatula japonica J. Mituer, 1841. (“ Mus. Leyd. MS.”) 
1841. J. Miuier, Wiegmann’s Archiv fiir Naturgesch.. I, p. 145. 
A manuscript name adopted by Miiller in his description of 

Alecto japonica. 

Comatula laevissima Grupp, 1875. 
1875. Groupe, J.-B. d. schl. Gesellsch. fiir vaterl. Cultur, 1875, 

p. 74. 

Type-locality.—North Borneo. 
levissima=vyery insignificant. Breslau Museum. 

+Comatula longimana. 

Comatula macronema J. Minuer, 1846. (‘“ Valenciennes MS.”) 
1846. J. Mizuer, Monatsber. d. Acad. Berlin, 1846, p. 179. 
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Type-locality—KKing George’s Haven, New Holland. MM. 
Quoy and Gaimard. 

paKkpos= long+ v7 “ua=thread. Paris Museum. 

Comatula marie A. H. Ciarx, 1907. 
1907. A. H. Cuarx, Proc. U. 8. Nat. Mus., XXXII, p. 153. 
Ty pe-locality.— 34° 16’ 00° north latitude, 130° 16’ 00’ east 

longitude (near the Oki Islands, sea of Japan) ; 59 fathoms. 
U.S. S. Albatross. 

Mrs. Mary W. Clark. U.S. National Museum. 

Comatula mediterranea Lamarck, 1516. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertébres, IT, 

p- 9395. 

Type-locality.—Mediterranean. M. de Lalande. 
mediterranea=ot the Mediterranean. — Paris Museum. 

+Comatula mediterraneeformis. 

Comatula mertensi Grube, 1875. 

1875. Gruse, J.-B. der schls. Gesellsch. fiir vaterl. Cultur, 

1875, p. CA. 
Type-locality.—North Borneo. Dr. Carl H. Mertens. 
Dr. Carl H. Mertens. 

Comatula (Alecto) milberti J. Mttner, 1846. (“ Valenciennes MS.”) 

1846. J. Mttier, Monatsber. d. Acad., 1846, p. 178. 
Type-locality.—* North America; type brought from New 

York,” (probably, however, Indian Ocean; the species does 
not oecur in the Atlantic). 

M. Jacques Gérard Miibert. Paris Museum. 

Comatula milleri J. Mitirr, 1849. 

1849. J. Mitirr, Abhandl. Berlin Acad., 1847, p. 251. 
Mr. J. S. Miller. 

New name for Comatula fimbriata Miller, 1821, not Comatula 

fimbriata Lamarck, 1816. 

Comatula moniliformis Dusarptn and Hupf, 1862. 

1862. Dusarpin and Hup#, Hist. Nat.des Zooph. Echinod., p. 208. 
A nomen nudum. 

monile=a necklace+formis—form. 

Comatula monilis Dusarpin and Hur®, 1862. 
1862. Dusarpin and Hup8, Hist. Nat. des Zooph. Echinod., p. 208. 

A nomen nudum. 

monile=a necklace. : 

Comatula multistriata pe Lorton, 1889. 

1889. pe Lortox, Paléontol. Francaise, IX, Pt. 2, p. 487. 

Editorial error for Comatula multiradiata. 
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Comatula nigra von (Grrarr, 1877. (“* Semper MS.”) 

1877. von Grarr, Das Genus Myzostoma, pp. 17, 23, 72, 79. 
A nomen nudum. 

nigra=black. 
(See Actinometra nigra.) 

Comatula nove-guinee J. Mtr, 1841. (“ Mus. Leyd. MS.”) 
1841. J. Miuter, Wiegmann’s Archiv fiir Naturgesch., 1841, 

I, p. 146. 

A manuscript name adopted by Miiller in his description of 
Alecto nove-quinee. 

Comatula orientalis A. H. Cran, 1907. 
Gr AS ie Crank, Proc: U.S. Nat..Mus., XX XTITL, p. 155. 
orientalis=eastern. 

New name for Actinometra simplex P. H. Carpenter, 1888, 
not Comatula simplex P. H. Carpenter, 1879 and 1881. 

Comatula philiberti J. Miituer, 1849. (“ Valenciennes MS.”) 
1849. J. Mitier, Abhandl. Berlin Akad., 1847, p. 259. 

Ty pe-locality.—Java. M. Philibert. 
M. Philibert. Paris Museum. 

Comatula picta Dusarpin and Hupr, 1862. 

1862. Dusarprn and Hurs, Hist. Nat.des Zooph. Echinod., p. 208. 
A nomen nudum. 

picta= painted. 

+ Comatula pinnata. 

Comatula polyactinia Dusarpin and Hurs, 1862. 

1863. Dusarpin and Hur, Hist. Nat. des Zooph. Echinod, 
p- 208. 

A nomen nudum. - 

mokvs=many +aKT1v0éts=emitting rays. 

Comatula polyartha J. Miuuuer, 1840. 

1840. J. Mtxurr, Monatsber d. k. Preuss Ak. d. Wiss., Apr., 
1840, p. 6. 

Editorial error for Comatula polyarthra. 

+Comatula polydactyla. 

+Comatula ransomi. 

Comatula (Alecto) reynaudi J. Mitier, 1846. (“ Valenciennes MS.’) 
1846. J. Mttier, Monatsber. d. Acad. Berlin, 1846, p. 178. 
Ty pe-locality—Ceylon. M. Jean Ernest Reynaud. 
M. Jean Ernest Reynaud. Paris Museum. 

Comatula rosacea Lumina, 152. 
1828. Fresina, History of British Animals, p. 490. 
Type-locality—Pensance (Luid); Milford Haven. 
rosaced—=rosy. 
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This is the first post-Linnean reference to the specific name 
rosacea. It 1s antedated by bifida Pennant, 1777, gorgonia de 
Fréminville, 1811, mediterranea Lamarck, 1816 [fimbriata Mil- 
ler, 1821, not available], annulata Risso, 1826, and coralina 
Risso, 1826. 

Comatula rosea J. Miituer, 1841. (‘* Mus. Vienn. MS.”) 
1841. J. Mitier, Wiegmann’s Archiv. fiir Naturgesch., 1841, I, 

p. 148. 

rosea=Yosy. 
A manuscript name adopted by Miiller in his description of 

Alecto rosea. 

Comatula rotalaria Lamarcn, 1816. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertébres, I, 
p. 934. 

Ty pe-locality—Australian Seas. MM. Péron and le Sueur. 
rotalaria=circular. Paris Museum. 

Comatula rotularia pe BLainvitie, 1836. 

1836. pe Buatnvitte Manuel d’Actinologie | 1834], p. 249. 
Editorial error for Comatula votalaria. 

Comatula scita Dusarpin and Hur, 1862. 

1862. Dusarpin and Hurst, Hist. Nat. des Zooph. Echinod., 
p- 208. 

A nomen nudum. 

scitta=beautiful, elegant. 

Comatula serrata A. H. Ciarx, 1907. 

1907. A. H. CriarK, Proc. U.S. Nat: Mus., XOOxSnn ae 
Ty pe-locality — 32° 33’ 10’’ north latitude, 128° 32’ 10’ east 

longitude (southern part of the Sea of Japan); 95 fathoms. 

U.S. S. Albatross. 
serrata=serrate. U.S. National Museum. 

This species belongs to the genus Comaster, and not to Coma- 
tula, as stated in Proc. U.S. Nat. Mus., XX -XITT, p. 685. 

Comatula simplex P. H. Carrenvrer, 1881. 

1862. Dusarpin and Hurst, Hist. Nat. des Zooph. Echinod., 
p- 208. 

A nomen nudum. 

1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., II, 
De 20: 

A nomen nudum. 

1881. P. H. Carpenter, Notes from the Leyden Museum, ITI, 
p- 200. 

Type-locality Australia. MM. Péron and le Sueur. 
simplex=simple. Paris Museum. 
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Comatula solaris Lamanrcn, 1816. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertébres, IT, 

p. 938. 

Type-locality—Australian Seas. MM. Péron and le Sueur. 

solaris=of the sun. Paris Museum. 

Comatula solaster A. H. Ciark, 1907. 
1907. A. H. Crark, Proc U.S. Nat..Mus., XX-XITI, p. 153. 
Ty pe-locality—31° 38’ 15’ north latitude, 130° 46’ 50’’ east 

longitude (in Kagoshima Gulf); 48 fathoms. U. S. S. 
Albatross. 

sol=sun--aster=star. U.S. National Museum. 

+Comatula tenella. 

This is the type of the genus Saccocoma L. Agassiz, 1836, and 
is not congeneric with Asterzas tenella Retzius. 

Comatula timorensis J. Mtruer, 1841. (‘ Mus. Leyd. MS.’’) 

1841. J. Mttier, Wiegmann’s Archiv fiir Naturgesch., 1841, I, 
p. 145. 

A manuscript name adopted by Miiller in his description of 
Alecto timorensis. 

Comatula trichoptera J. Mtiiurr, 1546. (* Valenciennes MS.”’) 

1846. J. Mtiurr, Monatsber. d. Acad., 1846, p. 178. 
Type-locality—King Georges Haven, New Holland. MM. 

Quoy and Gaimard. 
§pt& =hair+ 2repov =wing. Paris Museum. 

Comatula triqueta von Grarr, 1877. Bic Liitken MS.”) 

1877. von Grarr, Das Genus Myzostoma, pp. 12, 13, 14, 15, 16, 
HS 22 25 62 09. 

A nomen nudum. 
triquetra=three-cornered. 

+Comatula wagneri. 

+Comatula woodwardii Forpes, 1852. 

1852. Forres, Monograph of the Echinoderms of the British 
Tertiaries, p. 19, pl. 1, fig. 20. 

Comatula woodwardii Barrer, 1857 (not of Forbes, 1852). 

1857. Barrerr, Ann. and Mag. Nat. Hist., 2d ser., XTX, p. 33, 
pl. yu, fie, I. 

Ty pe- locality. —Sound of Skye; 25 to 40 Gast 
Mr. S. P. Woodward. 

This species has been renamed Comatula celtica. 

Comatulus Linvitte and Kenny, 1906. 
1906. Linvinin and Keiiy, A Text-Book in General Zodlogy, 

p- 247. 

Intended for Antedon. 
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Compsometra A. If. Ciarn, 1908. 

1908. A. H. Crarx, Proc. Biol Soc. Washington, X XI, p. 131. 

Type.—Antedon loveni Bell, 1882 (=Antedon pumila Bell, 1884). 
KojupOs= pretty +metra. 

Cyllometra A. H. Ciark, 1907. 

1907. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

pp. 347, 356. 

Type.—Antedon manca P. H. Carpenter, 1888. 

/ kos=maimed+ metra. 

Cyllometra albopurpurea A. H. Ciark, 1908. 

1908. A. Hi. Guar‘, Proc. U.S: Nat. Mus., XXOM1V;ipaeae: 
Type-locality—Entrance to Tokyo Gulf, Japan; 58 fathoms. 

U. S. S. Albatross. 

albus=white+ purpurea=purple. U.S. National Museum. 

Cyllometra belli A. H. Ciarx, 1907. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), L, 

paso 
This name was originally proposed as a substitute for Antedon 

lovent Bell, 1884, not Antedon lovent Bell, 1882; but Antedon 

loveni Bell, 1884=Antedon insignis Bell, 1882; therefore Cy/l- 

lometra belli is a pure synonym of Antedon insignis Bell, 1882. 
Professor F. Jeffrey Bell. 

|Decacnimos; Nor prNomMIAL, although listed as such by Mr. C. D. 
Sherborn. See under L'ncerinus. | 

Decametrocrinus Mrincxert, 1905. 

1905. Muincxert, Zool. Anz., XXVIII, p. 494; first mentioned, 

p. 490. 

Type.—Promachocrinus abyssorum P. H. Carpenter, 1888. 
dexa=ten + wétpov=measure + Kpivoy—=lily. 

No type is mentioned by the author, but two species, Proma- 
chocrinus abyssorum and Promachocrinus naresi, are assigned to 
it, of which the former agrees rather better with the generic 
diagnosis. 

Decametrocrinus borealis A. H. Cuark, 1907. 
1907. A. H. Ciarx, Proc. U.S. Nat. Mus., XXX pa 1Orde- 

tailed description, p. 71. 
Ty pe-locality.—30° 22’ 00’” north latitude, 129° 08’ 80’’ east lon- 

gitude (Eastern Sea); 361 fathoms. U.S. 8S. Albatross. 
borealis=of the north. U.S. National Museum. 

a 
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Decametrocrinus rugosus A. H. Cuark, 1908. 

1908. A. H. Cuarx, Proc. U. S. Nat. Mus., XXXIV, p. 215. 
Type-locality—Oft Bird Island, Hawaiian Islands; 762-1,000 

fathoms. U.S. S. Albatross. 

PUG OSUS=LULOSe. U.S. National Museum. 

Democrinus Perrier, 1883. 

1883. Prrrirer, Comptes Rendus, XCVI, No. 7, p. 450. 

Type.—Democrinus parfaiti Perrier (n. sp.) [_=Rhizocrinus raw- 
sonii Pourtalés]. 

déuc=to build+«pivor=lily. 

Democrinus parfaiti Perrier, 1883. 

1885. Perrier, Comptes Rendus, XCVI, No. 7, p. 450. 
Ty pe-locality.—Of the coast of Morocco, near Cape Blanc; 1,900 

meters. French 8. 8. Zravailleur. 
M. T. Parfait, commander of the 7ravailleur. Paris Museum. 

(?) Diteropus Rarinesque, 1815. 

1815. Rarinesque, Analyse de la Nature, p. 153. 
A nomen nudum. 
Possibly an Ophiuroid; no type is mentioned. 

| +Encrinus Scuvuuze, 1760; Nor BrNoM1AL; see following. | 

+Encrinus ANDREAE, 1763. 

1763. Awnprear, Hannoverische Magazin, 1763; reprinted in 

Awnpbreak, Briefe aus der Schweiz nach Hannover beschrieben 

in dem Jare 1763, p. 4 (1776). 
Type.—Encrinus coralloides (n. sp.), founded on Brickner Ver- 

such einer Beschreibung historisch und nattirlicher Merk- 
wiirdigkeiten der Landschaft Basel, Part 6, pl. figs. g, h, 2, 

k, t, m (1748). 
év=in+x«pivov=lily. 

According to Bather, nerinus dates from Scuutze, Betrach- 

tung der versteinerten Seesterne und ihrer Theile, p. 27, No. 
17 (1760); this work is, however, non-binomial, and can not, 
therefore, serve as the original reference for amy names em- 
ployed according to the present usages in nomenclature. Schulze 
uses the names in a purely historical sense, and takes all of them 
from previous authors, and he says of Hncrinus, “* Man findet 

gewisse Versteinerung, die, in Ansehung ihrer Gestalt, einige 
Gleichert mit einer Lilie zu haben scheinert ; daher man dieselbe 
anfiinglich fiir die Versteinerung dieser Blume gehalten, und 
sie die Lilienstein, ENcrinum gennenen hat,” showing that he 
was merely repeating the name by which these fossils were known 
to pre-Linnean authors. It should be noticed that Schulze makes 
no reference whatever to Linneus’ work. While it would save 

Proc. N. M. vol. xxxiv—08——34 
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a vast amount of trouble if we could accept Schulze as the author- 
ity for such names as Lncrinus, Astropecten, Palmipes, Penta- 
gonaster, etc., it must be emphatically stated that such a course 
would be entirely unwarranted; it would be more sensible to 
date everything from Linck 1733, and other early authors than 
from a compiler who copied their names. Mr. Bather lays him- 
self open to a charge of inconsistency; for, while, accepting 
Encrinus from Schulze in 1898, in 1899 we find him still using 
Antedon (de Fréminville 1811) and Actinometra (J. Miiller 
1841) instead of Decacnimos, Triscadecacnimos, and Polyactinis 
used by Schulze (taken from Linck and Seba) for these genera. 
Surely if one of Schulze’s names be valid, all of them are. 

Andreae, so far as the names given by himself go, was a bin- 
omialist in the Linneean sense, although, like most of the early 
workers, he employed the polynomials of his predecessors. He 
gives many references to Linnzus, showing that he was ac- 

quainted with his work, and he is accepted by the leading orni- 
thologists as consistently binomial, his bird names, such as 
Fringilla gularis being accepted. 

I have not been able to consult the Hannoverische Magazin, 
nor the work of Briickner. So far as I can judge, “nerinus coral- 
loides appears to be the same as the Pentacrinites fossilis of Blu- 

menbach 1804, in which case Pentacrinites becomes a pure syno- 
nym of Hncrinus. 

Encrinus australis ANony mous, 1845. 

1845. Anonymous, L’Institut, 1845, p. 292. 
Type-locality.Neweastle, on the Hunter River, Australia. Rev. 

C. Pleydell. 
australis = southern. 

This cannot be a crinoid. 

Encrinus caput-meduse Lamarck, 1816. 

1816. Lamarck, Hist. Nat. des Animaux sans Vertebres, II, 

p. 455. 

Ty pe-locality.— Martinique. 
caput—head+ Medusa=Medusa, one of the Gorgons. 

Enerinus caput-meduse Lamarck 1816 = /s/s asteria Linneeus, 

1766, 

Encrinus milleri Guitprne, 1828 (not +Hncrinites millert VON SCHLOT- 

HEIM, 1822). 

1828. GurtpIne, Zool. Journ., LV, p. 175. 
Type-locality.—St. Vincent, West Indies. 

Mr. J. S. Miller. 
The species of Zsocrinus to which this name belongs can not be 

determined from the description. 
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Encrinus parre GUERIN, 1835. 

18385. Gusrtn, Dict. d’Hist. Nat., III, p. 49, pl. 147, fig. 1. 
Ty pe-locality —Off Havana, Cuba. 

Senor Antonio Parra. 
This species is based on the * Palma animal” of Parra (De- 

scription de diferentes piezas de Historia Natural. Havana, 
1787, p. 191, pl. uxx, facing p. 191). Parra’s plate (which is 
copied by Guérin). represents a remarkably fine specimen of 
the species subsequently called Pentacrinus miilleri by Orsted. 
The short internodes, consisting of only three or four columnars, 
and the consequent crowding of the cirri are sufficient to identify 
the species beyond question. The Pentacrinus miilleri of Orsted, 
P. H. Carpenter, and other authors, must be known as /socrinus 

parre. 

Endiocrinus Barner, 1899. 

1899. Barner, Rep. Brit. Assoc. for 1898 (Bristol) p. 928. 
1900. CuHuun, Aus den Tiefen des Weltmeeres, p. 488. 
1904. Hurron, Index Faune Nove Zelandiz, p. 291. 
Typographical error for Hudiocrinus. 

Endoxocrinus A. H. Cuark, 1908. 
1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X-XI, p. 151. 
Type—Encrinus parre Guerin, 18385 (=Pentacrinus miillert 

Orsted, 1856). 
év00& os =notable+ «pivor=lily. 

Erythrometra A. H. Cuark, 1908. 
1908. A. H. Cuarx, Proc. Biol. Soc. Washington, XXI, p. 126. 
Type.—Antedon ruber A. H. Clark, 1907. 
épvbpos = red + metra. 

Eudiocrinus P. H. Carpenter, 1882. 

1882. P. H. Carpenter, Journ. Linn. Soe. (Zool.), XVI, p. 493; 

first mentioned, p. 488. 
New name for Ophiocrinus Semper, 1868 (not Ophiocrinus 

Salter, 1856). 
evdtos=calm + Kpivor=lily. 

Eudiocrinus atlanticus Perrier, 1883. 

1883. Perrier, Comptes Rendus, XCVI, p. 725. 
Type-locality—Gulf of Gascony; 896 meters. French S. S. 

Travailleur. 

atlanticus=of the Atlantic. Paris Museum. 

Eudiocrinus granulatus Brevi, 1894. 

1894. Bern, Proc. Zool. Soc. London, 1894, p. 397, pl. xxi11; first 
mentioned, p. 396. 

Ty pe-locality.— Macclesfield Bank; 34 to 40 fathoms. H. M. S. 

E'geria. 

granulatus= granulated. British Museum. 
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+Eudiocrinus hyselyi. 

Eudiocrinus japonicus P. H. Carrenrer, 1882. 
1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 4955 

detailed description, p. 499. 
Type-locality.— 37° O07’ north latitude, 138° 00’ east longitude 

(off southern Japan) ; 565 fathoms. H. M. 8. Challenger. 
japonicus= Japanese. British Museum. 

Eudiocrinus semperi P. H. Carpenter, 1882.* 

1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 495; 

detailed description, p. 497. 
Ty pe-locality— 34° 08’ south latitude, 152° 00’ east longitude 

(near Sydney, New South Wales) ; 950 fathoms. H. M.S. 
Challenger. 

Prof. Carl Semper, of Wurzburg. sritish Museum. 

Eudiocrinus tuberculatus A. HH. Crarn, 1907. 

1907. A. H. CrarK, Proc: U.:S. Nat. Mus.,, XX xo Ge 
Type-locality—Ofk Ukishima, Gulf of Tokyo; 169 fathoms. 

U.S. S. Albatross. 

tuberculatus=with tubercles. U.S. National Museum. 

Eudiocrinus varians P. H. Carpenter, 1882. 
1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XVI, p. 495; 

detailed description, p. 496; first mentioned, p. 494. 
Type-locality. 16° 42’ north latitude, 119° 22’ east longitude 

(off the west coast of Luzon, Philippines) ; 1,050 fathoms. — 
H. M.S. Challenger. 

varians=Varying. British Museum. 

Eudiocrinus variegatus A. H. Cuarn, 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X XI, p. 134. 
A nomen nudum. 

1908. A.“H. ‘Cuark, Proc. U. S. Nat. Mus:, XXGXGRV Sense: 

figs: 9101 

Ty pe-locality.— 34° 59’ north latitude, 139° 34’ east longitude 
(Sagami Bay, Japan); 60 fathoms. Mr. Alan Owston. 

variegatus=Vvariegated. U. S. National Museum. 

[Euryale; see note under Ophiocrinus. | 

Ganymeda Gray, 1834. 

1834. Gray, Proc. Zool. Soc. London, 1834, Pt. 2, No. 14, p. 15. 

Type—Ganymeda pulchella Gray (n. sp.). 

Tavupnda, Ganymeda, or Hebe. 

Ganymeda pulchella Gray, 1834. 

1834. Gray, Proc. Zool. Soc. London, 1834, Pt. 2, No. 14, p. 16. 
Ty pe-locality.—Kent, England. 
pulchella=pretty. British Museum. 
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Gangmeda pule eigen inched. ee Seal RES Lsterias bifida 

Pennant, Ganymeda therefore becoming a synonym of Antedon 

de Fréminville, with the same species as type. The specific name 
pulchella is not the same as the Antedon pulchella of Pourtalés, 
1878; but, fortunately, a previous name (alata) is available for 
the latter. 

Gephyrocrinus Ka@uvuer and Baruegr, 1902. 

1902, Kanter and Baruer, Mém. Soc. Zool. de France, XV, 
p. 68, 

Type.—Gephyrocrinus grimaldii Kehler and Bather (n. sp.). 
yedvpow=to bridge over+«Kpivor=lily. 

Gephyrocrinus grimaldii, Kasuurr ana Baruer, 1902. 

1902. Kanvirer and Barnger, Mém. Soc. Zool. de France, XV, 
p- 68. 

Type-locality.—27° 41’ north latitude, 20° 14” west longitude 

(Canary Islands) ; 1,786 meters. Yacht Princess Alice. 
The Prince of Monaco. 

, 

Goldfussia Norman, 1891 (not of de Castelnau, 1843). 

1891. Norman, Ann. and Mag. Nat. Hist., ser. vr, VII, p. 38 

Type—Comatula multiradiata Goldfuss (not C Spe Le 
radiata Lamarck=<Asterias multiradiata Linneeus) = Alecto 

nove-guinee J. Miiller. 
Georg August Goldfuss. 

Canon Norman proposed the name Goldfussia as a substitute 
for Comaster J. Miiller (not of L. Agassiz). Professor A gassiz’s 

type was the Comatula multiradiata of Lamarck, which is the 
same as the Asterias multiradiata of Linneus; but- Professor 

Miiller shifted this name to a specimen figured by Goldfuss, 
which represents a different species, and renamed Lamarck’s 
types multifida. 

Gynameda Gray, 1548. 

1848. Gray, List of the British Animals in Brit. Mus., Pt. T, 
Centroniz or Radiated Animals, p. 28 

Emendation or typographical error. 

Gynameda pulchella Gray, 1548. 

1848. Gray, List of the British Animals in Brit. Mus. t. I, 
Centronie or Radiated Animals, p: 29. 

Emendation or typographical error. 

Hathrometra A. H. CrarK, 1908. 

1908. A. H. Criarx, Proc. Biol. Soc. Washington, X XI, p. 130 
_Type.—aAlectro dentata Say, 1825. 
a6poos = assembled in crowds + metra. 
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Heliometra A. H. Crarx, 1907. 

1907. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

pp. 845, 350. 

Type.—Alecto eschrichtii J. Miiller, 1841. 
“Hi10s=the sun+metra. 

Heliometra glabra A. H. Cuark, 1907. . 

1907. A. H. Ciarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

p. dol. 

Proposed as a new name for Antedon australis P. HH. Carpenter, 
1888, preoccupied. 

glabra=smooth. 

Heliometra juvenalis A. H. Cuark, 1908. 

1908. A. H. Cuarx, Bull. Mus. Comp. Zool., LI, No. 8, p: 239, 
pla feeo 

Type-locality.— Off Cape Raper, Davis Strait; 60 fathoms. Rev. 
A. M. Norman. 

juvenalis= juvenile. Museum of Comparative Zoology. 

(?) Heterias RarrnesqueE, 1815. 

1815. Rarinesqur, Analyse de la Nature, p. 153. 

A nomen nudum. 

Possibly an asteroid; no type is mentioned. 

Hibernula FLemine, 1828. 

1828. Friemrne, History of Brit. Animals, p. 494. 
Type.—Pentacrinus europeus J. V. Thompson, 1827. 
Hibernia=ITreland+diminutive suffix. 

Pentacrinus europeus J. V. Thompson, 1827=the larva of 
Asterias bifida Pennant, 1777=Antedon gorgonia de Frémin- 

ville, 1811; Wibernula, therefore, is a pure synonym of Antedon. 

Himerometra A. H. Cuarx, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L 
pp. 846, 355, 

Type.—Antedon crassipinna Hartlaub, 1890. 

imepos=lovely+metra. 

Himerometra acuta A. H. Ciark, 1908. 

1908. A. H. Cuarx, Bull. Mus. Comp. Zool., LI, No. 8, p. 242. 

Ty pe-locality.—F ii. 

acuta=sharp. Museum of Comparative Zoology. 

Himerometra helianthus A. H. Cuark, 1907. 

1907. A. H. Cuark, Smiths. Miscell. Coll. (Quarterly Issue), L, 

p- 306. 

A nomen nudum. 
“Hos = the sun + avéos = flower. 

This refers, however, to the following; mistakes of this kind 

are quite inexcusable, and very annoying. 
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Himerometra heliaster A. H. Cuarx, , 1908. 

1908. A. H. Cuarx, Bull. ius Comp. Zool., LI, No. 8, p. 242. 
Type-locality—Ebon, Marshall Islands. Rev. B. G. Snow. 
“Hi10s = the sun = aotnp +a star. 

Museum of Comparative Zoology 

Himerometra persica A. H. Cruark, 1908. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

p. 306. 

A nomen nudum. 

1908. A. H. Crarx, Bull. Mus. Comp. Zool., LI, No. 8, p. 243. 
Type-locality.—Persian Gulf. F. W. Townsend. 
persica=of Persia. Museum of Comparative Zoology. 

Himerometra subcarinata A. H. Cuarx, 1908. 

1O08.s AE, Cuark, Proc. U.S. Nat..Mus:, XX XIV, p:.237. 

Type-locality.—Sea of Japan; 59 fathoms. U.S. S. Albatross. 
subcarinata=shghtly carinate. U.S. National Museum. 

Holopus p’Orpicny, 1837. 

1837. p’Orpicny, Magas. de Zool., 7me année, classe X, p. 1. 
Type—Holopus rangii VOrbigny (n. sp.). 
ad . Lie a 

oX\os=—entire+ zovs= foot. 

Holopus rangii p’Orpicny, 1837. 

1837. pb’OrspicnNy, Magas. de Zool., Tme année, classe X, p. 6, 

plea. 
Lype-locality.— Off Martinique. M. Sander Rang. 
M. Sander Rang. Paris Museum. 

Hybernula pe Buarinvitue, 1836. 

1836. pr Buarnvitte, Manuel d’Actinologie, [Paris 1834], p. 
256. 

Emendation. 

Hyocrinus Wryvitte THomson, 1877. 
1877... Wyvirtz Tuomson, The Atlantic (London), II, p. 96; 

see also 

1878. Wyvirt—e Tuomson, Journ. Linn. Soc. (Zool.) XIII, 

p. 47. 1876 (1878). 
Type—Hyocrinus bethellianus Wyville Thomson (n._ sp.). 

vs =a hog+«pivov = lily; named for Hog Island, one of 
the Crozets, near which the genus was found. 

Hyocrinus bethellianus Wyvitute THomson, 1877. 
1877. WyvitteE Tuomson, The Atlantic (London), II, p. 96; 

see also 

1878. Wryvitte Tuomson, Journ. Linn. Soc. (Zool.), XIII, 
p. 51 (fig.) ; first mentioned, p. 47. 1876 (1878). 
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T'ype-locality.A6°_ 16” south latitude, 48° 27’ east logitude (30 

miles west of Hog Island, Crozet group); 1,600 fathoms, 
H. M. S. Challenger. 

Lieut. George R. Bethell, R.N. . British Museum. 
This has been misspelled bethelianus by Springer. 

Hypalocrinus A. H. Cuark, 1908. 
1908. A. H. Cuarxk, Proc. Biol. Soc. Washington, XXI, p. 152. 

Type.—Pentacrinus naresianus P. TW. Carpenter, 1882. 

U0 = under + adds =at sea + Kpivor = lily. 

Hypalometra A. H. Cuark, 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X-XI, p. 133. 
Type.—Antedon defecta P. H. Carpenter, 1888. 

v70 = under + ais = the sea + metra. 

Hypomene Wacusmurn and Sprincer, 1879. 

1879. WacusmuruH and Sprincer, Proc. Acad. Nat. Sci. Phila., 

1879, p. 28 (footnote) ; tdem, Rev. Paleocrinoidea, p. 202 

(footnote). 

{ditorial error for //yponome. 

Hyponome Loven, 1868. 

1868. Lovén, Forhandl. Skand. Naturf. Christiania, X, p. liv. 
Lype—lyponome sarsvi Loven (n. sp.). 
UTovoym=an underground passage. 

Hyponome sarsii Lovin, 1868. 
1868. Lovin, Fordhandl. Skand. Naturf. Christiania, X, p. liv. 
Type-locality— Cape York, Australia. 
Prof. Michael Sars. . 
TIyponome sarsii is the detached visceral mass of some species 

of Antedonidex, possibly Zygometra microdiscus Bell; but as the 

characters given are non-diagnostic when referred to any of the 
Antedonide with plated disks, the generic name can never be- 

come available. 

Tlycrinus DanretsseEN and Koren, 1877. 

1877. Danietssen and Koren, Nyt Magasin for Naturvidenska- 

berne, XXITT, 3die Hefte, p. 45. 
Type—tllycrinus carpentert? Danielssen and Koren (n. sp.). 

iAvs=mud-+ kpivor=lily. 

Ilycrinus carpenteriij Danrenssen and Koren, 1877. 

1877. Danietssen and Koren, Nyt Magasin for Naturvidenska- 
berne, X XITI, 3die Hefte, p. 45, pls. 1, 1, figs. 1-16. 

Ty pe-locality.— 63° 22’ north latitude, 1° 20’ east longitude; 
65° 55’ north latitude, 7° 20’ east longitude; or 65° 15’ 
north latitude, 0° 36’ west longitude; 1,050 to 1,495 fathoms. | 
Norwegian S$. S. Voringen. 

Dr. W. B. Carpenter. | 
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Tlyoorinus ‘Perr, 1885, 
1885, Perrier, Revue Scientifique, NX XV, May 30, 1885, p. 691. 
Type —Ilyocrinus recuperatus Perrier (n, sp.). 
ikvs=mud+ «pivor=lily. 

Perrier intended to write //ycrinus and to refer the species to 

the genus /lycrinus of Danielssen and Koren; but the specimen 
he had lacked the very character on which //ycrinus was sepa- 
rated from Bathycrinus, besides presenting (according to Pro- 
fessor Perrier) some very remarkable features; so, as science only 
concerns itself with what authors do, not what they intend, it 
becomes necessary to accept Jlyocrinus as a generic term distinct 

from J/lycrinus, based on characters quite foreign to the latter 

genus as diagnosed by its authors. 

Ilyocrinus recuperatus Perrier, 1885. 

1885. Prrrier, Revue Scientifique, XX XV, May 30, 1885, p. 691. 
Type-locality.—Eastern Atlantic. 
recuperatus—recovered. Paris Museum 

This species is figured by Perrier in 1886 in “Explorations 
Sous-Marines,” p. 273, fig. 193, under the name of /lycrinus 
recuperatus. 

Iridometra A. H. Cuarx, 1908. 

1908. A. H. Cuiarx, Proc. Biol. Soc. Washington, XXI, p. 130. 
Type.—Antedon adrestine A. H. Cuarx, 1907. 

7pis=the rainbow+ metra. 

Iridometra crispa A. H. Cuarx, 1908. 

1908. A. H. CuarK, Proc. Biol. Soc. Washington, X XI, p. 131. 
A nomen nudum. 

1908. A. H. Ciarn, Proc. U. 8. Nat. Mus., XXXIV, p. 218. 
Type-locality —Off Laysan Island, Hawaiian Islands; 148-163 

fathoms. U.S. S. Albatross. 
crispa=curled. U.S. National Museum. 

Isis Linnzvus, 1758. 

1758. Linnzvus, Syst. Nat., 10th ed., p. 799. 

Type.—tsis hippuris (n. sp.). 
*Tois=Isis, an Egyptian goddess. 

Isis aster Cuvier, 1830. 

1830. Cuvier, Le Regne Animal, ITI, p. 229. 
Editorial error for /sés asteréa. 

Isis asteria Linn us, 1766. 

1766. Linnzus, Syst. Nat., 12th ed., I, p. 1288. 
Lype- locality.— Barbados, Bech W a Indies. 
aorepta=an old name for detached pentacrinoid columnars. 
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Isocrinus L. AGassiz, 1836 

1836. L. Agassiz, Mém. de Soc. d. Sci. Nat. de Neuchatel, I, 

p. 195. 

Type.—tsocrinus pendulus von Meyer, 1837. 

io 0s=equal+ «pivov=lily. 
Tsocrinus is equivalent to Pentacrinus as used by Dr. P. H. 

Carpenter and most other writers on recent crinoids, as was 
ably pointed out by Mr. F. A. Bather (Natural Science, XII, 
April, 1898, p. 245). He credits /socrinus to von Meyer, 1837 
(see beyond); but in the previous year Professor Agassiz de- 

scribed the genus, naming /socrinus pendulus von Meyer as the 
type. Clearly, he had no intention of anticipating von Meyer, 
but the fact remains that he did, so we have no alternative and 
must accept the genus from him. 

>) °7 + Isocrinus pendulus von Meyer, 1837. 

1835. pe Meyer, L’Institut, December 30, 1835, p. 425 (/so- 

crinites pendulus). 

A nomen nudum. 
1837. von Meyer, Mus. Senckenb., II, p. 260, pl. xvz, figs. 1-5. 

pendulus=hanging. 

Isocrinus sibogae DOprerLEIN, 1907. 

1907. Dépertein, Die gestieten Crinoiden der Siboga-Expedition, 
p. 18, pl. rx, fig. 1; pl. xm, fig. 125 first mentioned, p72: 

Type-locality.—10° 39” south latitude, 123° 40’ east longitude 
(near Timor) ; 520 meters. Dutch S. S. Siboga. 

Dutch 8. 8. Siboga. 

Isometra A. H. Cuark, 1908. 
1908. A. H. Crark, Proc. Biol. Soc. Washington, X XI, p. 183. 
Type—Antedon palate P. H. Carpenter, 1888 (not Antedon 

lineatus Pomel, 1887). 

16 0s=like+ metra. 

Kallispongia Wricut, 1877. 

1877. Wricut, Proc. Roy. Irish Acad., 2d ser., IT, p. 754, pl. xu. 
Type.—Kallispongia archeri Wright (n. sp.) 

Kah os=beautiful+ oroyyia=a sponge. 

Kallispongia archeri Wricnut, 1877. 

1877. Wricut, Proc. Roy. Irish Acad., 2d ser., II, p. 754, pl xu. 
Type-locality.— Australia. 

This is the stalked larva of some free crinoid. 

Leptometra A. H. Chark, 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X XT, p. 129. 
Type.—aAlecto phalangium J. Miiller, 1841. 
Aewtos=slender-+ metra. 
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Metacrinus P. H. Carrenrer, 1882. 
1882. P. H. Carpenter, Bull. Mus. Comp. Zool., X, No. 4, 

p- 167. 
Type.—Metacrinus wyvillii P. HW. Carpenter, 1884. 
peTa=among, in company with+«pivoy=lily. 

The view that M/ctacrinus was not described until 1884 is 
quite untenable, as in the article on West Indian stalked crinoids 
to which reference is made above a fairly complete diagnosis 
is given, and the most important differences between Metacrinus 
and /socrinus (“ Pentacrinus”) are made clear. 

Metacrinus has never had any species selected as the type; 
Doctor Carpenter records, however, that it was upon the proof 

of the plate representing his J/etacrinus wyvillti that the name 
was found in Sir Wyville’s handwriting. It has seemed best, 
therefore, to select this species as the type, particularly as it is 
a very typical form. It is also appropriate to have as the type 
of this interesting genus a species named for the able naturalist 
who first discovered. it. 

Metacrinus acutus Doprrein, 1907. 

1907. Dépertetn, Die gestielten Crinoiden der Siboga-Expedi- 
tion, p. 34, pl. x, figs. 1-16; pl. x1, figs. 6-8; pl. x11, figs. 6-13; 
ploy, figs. 6,11. toespls xv; plixix, fig. 1; fig 70, p. 20 stall 
description, p. 35; first mentioned, p. 20 (IBB discussed). 

T ype-locality— Off the Ki Islands; 204 to 310 meters. Dutch 

S. S. Siboga. 
acutus=sharp. 

Metacrinus angulatus P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, 
p. 344, pls. xxxvur, xxxrx; detailed description, p. 345; 

first mentioned, p. 19. 
Ty pe-locality.—5° 49’ 15’” south latitude, 132° 14’ 15’’ east lon- 

gitude (Arafura Sea, off the Ki Islands); 140 fathoms. 

H. M.S. Challenger. 
angulatus=provided with angles. British Museum. 

Metacrinus cingulatus P. H. Carpenrer, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 
344, pl. xu; pl. xr, figs. 1-4; detailed description, p. 347; 
first mentioned, p. 17. 

Ty pe-locality.—5° 49’ 15” south latitude, 132° 14” 15’” east lon- 
gitude (off the Ki Islands); 140 fathoms. H. M.S. Chal- 

lenger. 

cingulatus= girdled. British Museum. 
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Metacrinus ‘costatns P. I. Carpenter, 1884, 
1884. P. H. Carrenrer, Challenger Reports, XI, Zola p- 

344, pl. xiv, fig. 13; pl. xxrx; detailed description, p. 360; 
first mentioned, p. 17. 

Type-locality.4° 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. H. M. 8S. Challenger. 

costatus=ribbed, British Museum. 

Metacrinus interruptus P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 

344, pl. ui; detailed description, p. 367; first mentioned, 

p. 134. 
Type-locality—10° 14’ north latitude, 123° 54” east longitude; 

95 fathoms. H. M.S. Challenger. 

interruptus= interrupted. British Museum. 

Metacrinus moseleyi P. H. Carpren'rer, 1884. 
1884. P. H. Carrenrer, Challenger Reports, XI, Zoology, p. 

344, pls. xiv, xtvr; detailed description, p.°3855; first men- 

tioned, p. 17. 
Type-locality 4° 33’ north latitude, 127° 06’ east longitude (off 

the Meangis Islands) ; 500 fathoms. H. M. 8S. Challenger. 
Prof. H. N. Moseley. British Museum. 

Metacrinus murrayi P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 
344, pl. x1, figs. 12-17; pl. xxi1; detailed description, p. 349; 

first mentioned, p. 17. 
Type-locality—_Western Pacific. H. M.S. Challenger. 
Sir John Murray. British Museum. 

Metacrinus nobilis P. H. Carpenter, 1884. 
1884. P. H. Carpenrer, Challenger Reports, XI, Zoology, p. 344, 

pl. xu1, figs. 5-11; pl. xum1; detailed description, p. 351; 
first mentioned, p. 17. 

Ty pe-locality.—d° 49’ 15”” south latitude, 132° 14” 15”” east lon- 
gitude (off the Ki Islands); 140 fathoms. H. M.S. Chadl- 
lenge”. 

nobilis=remarkable. sritish Museum. 

Metacrinus nobilis var. timorensis DOpERLEIN, 1907. 
1907. Déprrtrin, Die gestielten Crinoiden der Siboga-Expedi- 

tion, p. 45,. pls xm; fie. S33 ple xx, few: 
Type-locality.—10° 39’ south latitude, Te 40’ east longitude 

(near Timor) ; 520 meters. Dutch 8. S. Szboga. 

timorensis=of Timor. 

Metacrinus nobilis var. typica DéprrLein, 1907. 

1907... Déprrvern, Die gestielten Crinoiden der Siboga-Expedi- 
tion, p. 43. 
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Type-locality—5° 49’ 15” south latitude, 132° 14’ 15’” east lon- 
gitude (near the Ki Islands) ; 140 fathoms. H. M. 8S. Chal- 
lenger. 

typica=“ typical.” British Museum. 

Metacrinus nodosus P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Réports, XI, Zoology, p. 

344, pls. L, 11; detailed description, p. 364; first mentioned, 

pol. 
Type-locality.—29° 45’ south latitude, 178° 11’ west longitude 

(near the Kermadec Islands); 630 fathoms. H. M. S. 

Challenger. 
nodosus=knotty. British Museum. 

Metacrinus rotundus P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 

344; first mentioned, p. 343; detailed description in P. H. 
Carpenter, Trans. Linn. Soc. (Zool.), 2d ser., IL, p. 436, 

pl. x; pl. xi, figs. 1-7 (1885). 
Type-locality—Sagami Bay, Japan; 70 fathoms. Dr. Ludwig 

Doderlein. 
rotundus=rounded. 

This species must, of course, be dated from the first reference 
where the specific characters are given. Doctor Carpenter in- 
serted it in the key to the species of J/etacrinus, published in the 
Challenger report a year before his formal description appeared. 
As its specific characters are here not only given in considerable 
detail, but its relation to the other species in the genus is made 
clear, we can not but accept this as the description of the species. 
It has been suggested, on good grounds (Sperry, Proc. Mich. 
Acad. Sci., 1902 [1904], p. 195), that this species is identical 
with M. interruptus. Those who adopt this view must use 
the name rotundus, this having priority of place over inter- 
ruptus, which therefore becomes a synonym. 

Metacrinus serratus Déprervern, 1907. 

1907. DéprerLern, Die gestielten Crinoiden der Siboga-Expedi- 
tion, p. 34, pl. x1, fig. 5; pl. x11, figs. 3-5; pl. xiv, fig. 10; pl. 
xvi, fig. 2; full description, p. 37; first mentioned, p. 23. 

Type-locality.—° 43.5’ north latitude, 119° 40’ east longitude 
(Sulu Archipelago) ; 522 meters. Dutch S. 8. Szboga. 

serratus=serrate. 

Metacrinus stewarti P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 344 ; 

first mentioned, p. 288; detailed description in Trans. Linn. 
Soc. (Zool.) 2d ser., II, p. 448, pl. uu, figs. 13-18 (1885). 
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Type-locality—*? Singapore. (See remarks under J/etacrinus 
superbus.) Prof. Charles Stewart. 

Prof. Charles Stewart. 

Metacrinus suluensis Déprrinin, 1907. 
1907. Dopverter, Die gestielten Crinoiden der Siboga-Expedi- 

tion, ‘p: da, plxi, fig. 10; pl. xia, fie. 65 %pl: xvi, fiessl-sde= 
tailed description, p. 47; first mentioned, p. 25. 

Type-locality.—5° 48.7’ north latitude, 119° 49.6’ east longitude 
(Sulu Archipelago) ; 564 meters. Dutch 8. 8. Siboga. 

suluensis=of Sulu. 

Metacrinus superbus P. H. Carpenter, 1884. 

1884. P. H. Carpenter, Challenger Reports, X1, Zoology, p. 344; 
detailed description in Trans. Linn. Soc. (Zool.), 2d ser., II, 
p. 440, pl. x1; pl. wi, fig. 8-12 (1885). 

Type-locality—? Singapore. Prof. Charles Stewart. 
superbus=maegnificent. 

The types of this and the preceding species were brought into 
Singapore by a cable-repair ship, presumably from somewhere in 
the vicinity; but it is quite possible that they may have been 
obtained at some distance from that port. This species, at least, 
is abundant off southwestern Japan; and, in view of the fact 
that some important cables pass under the sea at this point, it is 
not improbable that the first specimen was obtained somewhere 
in this region. 

Metacrinus superbus var. typica D6pERLEIN, 1907. 

1907. Dodprrtern, Die gestielten Crinoiden der Siboga-Expedi- 
tion, p. 49. 

Typica here is equivalent merely to saying that the specimen is 
“ty pieals. 

Metacrinus tuberosus P. H. Carrenter, 188-4. 

1884, P. H. Carpenter, Challenger Reports, XI, Zoology, p. 344, 
pl. uu, figs. 1-6; detailed description, p. 369; first men- 
tioned, p. 288. 

Ty pe-locality.—5° 49°’ south latitude, 132° 14’ east longitude 
(near the Ii Islands) ; 140 fathoms. H. M. 8. Challenger. 

tuberosus=with tubercles. British Museum. 

Metacrinus varians P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 344, 

pl. xiiv; pl. xivu, figs. 6-12; detailed description, p. 353; 
first mentioned, p. 17. 

Ty pe-locality.—4° 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. H. M. S. Challenger. 

varians=varying. British Museum. 
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Metacrinus wyvillii P. H. Carrernrer, 184. 

1884. P. H. Carrenter, Challenger Reports, XI, Zoology, p. 344, 
pl. xuvn, figs. 1-5; pl. xtvu1; detailed description, p. 358; 
first mentioned, p. 129. 

Type-localityA® 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. H. M. S. Challenger. 

Sir C. Wyville Thomson. British Museum. 

Nanometra A. H. Cuark, 1907. 

1907. A. H. CiarK, Smiths. Miscell. Coll. (Quarterly Issue), L, 

pp. 345, 348. 

Type.—Antedon minor A. H. Clark, 1907. 
vavos=dwarf+metra. 

Nanometra minckerti A. H. Cuarn, 1907. 
1907. A. H. Cuark, Smiths. Miscell. Coll. (Quarterly Issue), L, 

~ p. 349. 
Proposed as a new name for Antedon minor A. H. Clark, 1907, 

preoccupied. 
Mr. Wilhelm Minckert. 

Neocrinus Wyvitte THomson, 1864. 
1864. Wyvitne THomson, The Intellectual Observer, August, 

1864, p. 7. 
Type—Pentacrinus decorus Wyville Thomson (n. sp.). 
véov=recent+ «pivov=lily. 

Oligometra A. H. Ciark, 1908. 
1908. A. H. Crarx, Proc. Biol. Soc. Washington, XXI, p. 126. 
Type.—Antedon serripinna P. H. Carpenter, 1881. 
ohiyos=small+ metra. 

Oligometra caribbea A. H. Crarx, 1908. 

1908. A. H. Crarn, Proc. Biol. Soc. Washington, XXI, p. 126. 
A nomen nudum. 

1908. -A. H. Crarxk, Proc. U.S. Nat. Mus., XX XIV, p. 238. 

Ty pe-locality Off Colon, Canal Zone; 34 fathoms. U.S. S. 
Albatross. 

caribbea=Caribbean. U.S. National Museum. 

Ophiocrinus Semper, 1868 (not Ophiocrinus Salter, 1856). 

1868. Semper, Wiegmann’s Archiv fiir Naturgesch., 1868, I, 

p- 68. 

Type.—O phiocrinus indivisus Semper (n. sp.). 
ofis=a snake+ Kpivov=lily. 

This genus has been renamed Hudiocrinus. 
Notrt.—O phiura was used by Oken in 1815 for the Asterias 

multiradiata of Linneus (!), and at the same time he referred 
Asterias pectinata to Euryale (!!). As these two generic names 
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are never used again, and as no new crinoid species were de- 
scribed under them, it is not considered necessary to do more 
than call attention to them here. ; 

+Ophiocrinus hyselyi.. 

Ophiocrinus indivisus Semprr, 1868. 
1868. SrmpreR, Wiegmann’s Archiv fiir Naturgesch., 1868, I. 

p. 68. 

Type-locality.—Pandanon, near Bohol, Philippines; 30 fathoms. 
Prof. Carl Semper. 

indivisus=undivided (in reference to the arms). 

+Pentacrinites BLUMENBACH, 1804. 

1804. Brumenpacn, Abbildungen naturhistoricher Gegenstinde, 
Gottingen, 1804, Hefte 7, p. 70. 

Type.—Pentacrinites fossilis Blumenbach (n. sp.) =Pentacrinites 
brittanicus von Schlotheim, 1820—Pentacrinites ( Penta- 

crinus) briareus Miller, 1821 [=? EHnerinus coralloides 

Andreae, 1763]. 
Pentacrinites, 2 common name for Pentacrinoid remains. 

Although as early as 1864 Sir Wyville Thomson writes that 
Pentacrinites briareus seems to have a valid claim as the type of 
“ Pentacrinus,” this was ignored by P. H. Carpenter, who ac- 
cepted /sts asteria Linneus as the type and always dated the 
genus from Miller, 1821, although he must have known it had 
been in more or less common use since the time of Agricola. 
Extracrinus Austin and Austin, 1845, has the same type as Pen- 
tacrinites Blaumenbach, and is therefore a pure synonym of it. 
Pentacrinites is not congeneric with any recent crinoid, and 
therefore must be dropped so far as recent forms are concerned. 
Isocrinus LL. Agassiz, 1836, is equivalent to “ Pentacrinus” as 
used by P. H. Carpenter and most other authors, and must there- 
fore be adopted for the recent species. —- 

Mr. F. A. Bather, in his admirable essay on “ Pentacrinus, a 
name and its history ” (Natural Science, XII, April, 1898, p. 245), 
first made this point clear; but it seems necessary to call attention 
to it again, as a few writers still continue to use “ Pentacrinus 
Miller, 1821,” in spite of the facts as stated by him. 

Pentacrinites Blumenbach, 1804, appears to be a synonym of 
Encrinus Andreae, 1763, with the same species as type, but I 

have been unable to consult the plate on which the type species 
of the latter is figured. 

Pentacrinus alternicirra P. H. Carpenter, 1882. 

1882. P. H. Carpenter, Bull. Mus. Comp. Zool., X, No. 4, p. 
167; detailed description in Challenger Reports, XI, Zoology, 

p. 821 (1884). 
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Type-locality.—28° 33’ south latitude, 177° 50’ west longitude 

(near the Kermadec Islands) ; or 4° 33’ north latitude, 127° 

06’ east longitude (off the Meangis Islands); 600 or 500 
fathoms. H. M.S. Challenger. 

adternicivra=with alternating cirri. British Museum. 
This name is frequently given as “ alternicirrus.” 

Pentacrinus arndtii Scuuirzr, 1858. 

1858. Scuuurzn, Bericht. u. d. Versamml. deutsch. Naturf. in 

Karlsruhe, 1858, p. 293. 
A nomen nudum. 

Pentacrinus balfouri Wvyvitte THomson MS. 
Specimens of Pentacrinus naresianus P. H. Carpenter, 1882, 

were distributed under this name, which was originally applied 
by Sir Wyville Thomson to the species. It has, of course, no 
standing whatever in zoological nomenclature, but is merely 
inserted for the benefit of those who have received specimens 
thus labeled. 

Pentacrinus blakei P. H. Carpenter, 1882. 

1882. P. H. Carpenter, Bull. Mus. Comp. Zool., X, No. 4, p. 
167: detailed description, p. 172; first mentioned, p. 166. 

Type-locality.—Off Montserrat in 120 fathoms; or off Barbados 
in 200 fathoms. U.S. S. Blake. 

U.S. 8. Blake. Museum of Comparative Zoology. 
This specific name was misspelled ‘“ blakii” by Bell (Zool. 

Record for 1882, Echinod., p. 10 [1883]). 

Pentacrinus europeus J. V. THompson, 1827. 
1827. J. V.THomeson, A Memoir on the Pentacrinus europwus, 

Cork 1827, p: 1. pls1) i: 
Ty pe-locality.—Cove of Cork, Ireland. 
europwus=of Europe. 

Pentacrinus europwus is the stalked larva of Asterias bifida 

Pennant, 1777. 

Pentacrinus guettardi ScHuLrzr, 1858. 

1858. Scuurzr, Bericht u. d. Versamml. deutsch. Naturf. in 
Karlsruhe, 1858, p. 293. 

A nomen nudum. 

Pentacrinus maclearanus Wyvitte THomson, 1877. 
1877. Wryvitte Tuomson, The Atlantic (London), II, p. 113, 

fie. p. 112. 
Ty pe-locality.—9° 05’ north latitude, 34° 50’ west longitude; 

350 fathoms. H. M. 8S. Challenger. 

Commander J. L. P. Maclear, R. N. British Museum. 
This name was emended to maclearianus by Lockington in 

1884 (Standard Natural History, I, p. 145). 
Proc. N. M. vol. xxx1v—08—— 35 
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Pentacrinus mollis P. H. Carpenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, XI, Zoology, 

p. 338, pl. xxx1n, figs. 7-10; first mentioned, p. 44. 
Type-locality.— 34° 7’ north latitude, 138° 00’ east longitude (off 

southern Japan) ; 565 fathoms. 
mollis=sott. British Museum. 

Pentacrinus miilleri Orsrep, 1856. * 

1856. Orsrep, Forhandl. Skand. Naturf. 7de Méde i Cristiania, 

p. 202. 

Ty pe-locality.—Near St. Thomas, Danish West Indies. 
Prof. Johannes Miiller. 

This species was named HLnerinus parre by Guérin in 1835. 

Pentacrinus naresianus P. H. Carpenter, 1882. : 

1882. P. H. Carpenter, Bull. Mus. Comp. Zool., X, No. 4, 

p- 167; detailed description in Challenger Reports, XI, 
Zoology, p. 324 (1884). 

Type-locality 4° 33’ north latitude, 127° 06’ east longitude 
(off the Meangis Islands); 500 fathoms. H. M. 8. Chal- 
lenger. 4 

Admiral Sir George Nares, R. N. British Museum. 

Pentacrinus rawsoni Kas er, 1895. 

1859. Kanter, Rev. Biol. du nord de la France, VII, No. 8, 

Peet. 
Editorial error for Phizocrinus rawsont. 

Pentacrinus thomsoni Bren, 1875. 

1878. Breum, Thierleben, X, p. 445. 
Editorial error for Pentacrinus wyville-thomsona. 

Pentacrinus wyville-thomsoni Wyvitte THomson, 1872. 
1870. Jerrreys, Proc. Roy. Soc., XIX, p. 157. 
A nomen nudum. 
1871. Jrrrreys, Rept. Brit. Association for 1870, p. 119. 
A nomen nudum. 
1872. Wrvititr Tuomson, Proc. Roy. Soc. Edinb., VIE, p: 767. 
Ty pe-locality.—89° 42’ north latitude, 9° 43’ west longitude (off 

the coast of Portugal) ; 1,095 fathoms. H. M.S. Porcupine. 
Sir C. Wyville Thomson. British Museum. 

This has been misspelled wyville-thompsoni by Filhol. 

Pentacrinus (Neocrinus) decorus Wyvitte THomson, 1864. 

1864. Wyvitte THomson, The Intellectual Observer, August, 
1864, p. 7. 

Type-locality.— Seas of the outer Antilles.” 
decorus=beautiful. British Museum. 
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Pentametrocrinus A. H. Cuark, 1908. 
1908. A. H. Cuarn, Proc. Biol. Soc. Washington, X XI, p. 134. 
Type.—Eudiocrinus japonicus P. H. Carpenter, 1882. 
mévte=five+petpéw=to be surrounded (in passive)+«pivor = 

lily. 

Pentametrocrinus diomedee A. H. Cruarx, 1908. 

1905. AH. CiarK, Proc. U.S. Nat. Mus:; XX XTV,p. 319: 

A nomen nudum. 

Pentarinus Greerr, 1876. 
1876. Greerr, S.-B. Gesellsch. Marburg, 1876; No. 5 (May), 

p- 91. 

Typographical error. 

Perometra A. H. Cruarx, 1907. 

1907. A. H. Cuarx, Smiths. Miscell. Coll. (Quarterly Issue), 
L, pp. 347, 357. 

Type.—Auntedon diomedew A. H. Clark, 1907. 
mnpos=maimed+ metra. 

Phanogenia Loven, 1866. 

1866. Lovin, Ofversigt k. Nicteas: -Akad. Forhandl., 1866, No. 
9, p. 231; first mentioned, p. 223. 

Type.—Phanoge nia typica Lovén a Spae 
davoyévera=born of a sea-god. 

Phanogenia typica Lovnn, 1866. 
1866. Lovin, Ofversigt k. Vetensk.-Akad. Férhandl., 1866, No. 

9, p. 231, fig. p. 230 a—h. 
Type-locality—New Harbour, near Singapore. Capt. A. 

Vest6o. 
typica=typical. 

Phrynocrinus A. H. Crark, 1907. 

iOj ek. Crank, Proc. U.S. Nat. Mus, XXX, p. 50%, 
fig, p. 508. 

Type—Phrynocrinus nudus A. H. Clark (n. sp.). 
dpvvn—=a toad+«pivor=lily. 

Phrynocrinus nudus A. H. Ciarr, 1907. 
1907: A. H. Cuarx, Proc. U. S. Nat. Mus., XXXII, p. 507, fig. 

1, p. 908. 

Type- Tecan —9.6 miles S. 75° W. of Shio Misaki light Ae the 
south coast of Nipon, eee ; 649 fathoms. U.S. 8. Alba- 

toss. 
nudus—=naked. U.S. National Museum. 

Phytocrinus p—E BLAINvILie, 1830. 

1830. pe BuaArnvit1e, Dict. d. Sci.-Nat., LX, p. 229. 
Type—Pentacrinus europewus, J. V. Thompson, 1827. 
dvtos=animal+«pivov=lily. ~ 
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De Blainville took exception to Fleming’s name /ibernula. 
founded on the same type, believing that the names of all stalked 
crinoids should end in “ —crinus,” and therefore proposed Phyto- 
crinus as a substitute. 

Pecilometra A. H. Crarn, 1907. 
1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 

L, pp. 347, 361. 
Type.—Antedon acwla P. H. Carpenter, 1888. 
mo.kihos=variegated+ metra. 

| Polyactinis; Nor BINOMIAL; see under “’ncrinus |. 

(?) Polyactis RarinesqueE, 1815. 

1815. NRarrvesqur, Analyse de la Nature, p. 153. 

A nomen nudum. 

Possibly an Asteroid or an Ophiuroid; no type is mentioned. 

Pontiometra A. H. Cuark, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 
L, pp. 346, 354. 

Type.—Antedon andersoni P. H. Carpenter, 1889. 
movtios=of the sea-+metra. 

Promachocrinus P. H. Carrenrer, 1879. 

18/9. P. H. Carpenter, Proc. Roy. Soc., 1879, XX VEIipesss. 
Type.—Promachocrinus kerguelensis P. H. Carpenter, 1880. 

TpPOMayos=a challenger+ «pivov=lily. 

This has been misspelled Promachorinus by de Loriol. 

Promachocrinus abyssorum P. H. Carpenter, 1888. 

1879. P. H. Carpenter, Proc. Roy. Soc., 1879, XX°V TEE prea: 
A nomen nudum. 

1888. P. H. Carrenter, Challenger Reports, X XVI, Zoology, p. 
350; pl. 1, figs. 4, 5; pl. Lxrx, figs. 5-7; detailed description, 
p- 351. 

Ty pe-locality 46° 16’ south latitude, 48° 27’ east longitude, 
1,600 fathoms; or 50° O01’ south latitude, 123° 04’ east longi- 

tude, 1,800 fathoms. H. M. 8S. Challenger. 
abyssorum=of the depths. British Museum. 

Promachocrinus kerguelensis P. H. Carren'rer, 1880. 

1879. P. H. Carrrentsr, Proc. Roy. Soc., XXVIII; 1879, p. 389: 

A nomen nudum. 

1880. P. H. Carpenter, Journ. Linn. Soc. (Zool.), XV, pl. xu, 
fig. 27 (centro-dorsal). 

Ty pe-locality— Balfour Bay, Kerguelen; 20 to 60 fathoms. 
H. M. 8S. Challenger. 

herguelensis=of Kerguelen. British Museum. 
It seems best to date this species from 1880 when a figure of the 

centro-dorsal was published, as it happens that in this species 
the centro-dorsal is quite characteristic. 
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Promachocrinus kerguellenensis Prrrinr, 1886. 

1886. Prerrter, Nouvelles Archives des Mus. d’Hist. Nat., 2d ser., 
cx pe ad: 

Editorial or typographical error. 

Promachocrinus naresi P. H. Carrenrer, 1884. 

1884. P. H. Carpenter, Challenger Reports, XI, Zoology, p. 378. 

Type-locality 4° 33’ north latitude, 127° 06’ east longitude (off 
the Meangis Islands) ; 500 fathoms. TH. M.S. Challenger. 

Admiral Sir George Nares, R. N. sritish Museum. 

Promachocrinus naresii P. H. Carrenrer, 1879. 

1879. P. H. Carpenter, Proc. Roy. Soc., 1879, XXVIII, p. 385. 
A nomen nudum. 

(See preceding; Doctor Carpenter in his later work emended 
all words ending in “77” to “ 7.”) 

Promachocrinus vanhoffenianus Mincxerr, 1905. 

1905. Mrncxert, Zool. Anzeiger, XXVIII, p. 496. 

Ty pe-locality.—66° 02” 09’” south latitude, 89° 38’ 00’’ east 
longitude ; 350-400 meters. German S. 8. Gauss. 

Prof. E. Vanhoffen. 

Psathyrometra A. H. Cuark, 1907. 
1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 

L, pp. 346, 353. . 
Type.—Antedon fragilis A. H. Clark, 1907. 
pabvpos=brittle+-metra. 

Psathyrometra borealis A. H. Cuarx, 1908. 
1908. A. H. Cuarx, Proc. U.S. Nat. Mus., XX XTV, p. 236. 
Type-locality.—Kast of Agattu Island, Aleutians; 1,046 fathoms. 

U. S. S. Albatross. 
borealis=northern. U.S. National Museum. 

Psathyrometra congesta A. H. Cuark, 1908. 
1908. -A.-H..Crsark, Broce. U.S. Nat. Mus., XX XIV, p. 221. 

Type-locality —Off Kauai, Hawaiian Islands; 400-500 fathoms. 

U. S. S. Albatross. . 
congesta=crowded. . U.S. National Museum. 

Psathyrometra profundorum A. H. Cuark, 1908. 
1908. A. H. Cuarg, Proc. U. 8. Nat. Mus., XXXIV, p. 287. 
Ty pe-locality.—Oft Moresby Island, Queen Charlotte group; 

1,588 fathoms. U. 8. S. Albatross. 

profundorum=of the depths. U.S. National Museum. 

tPterocoma L. Acassiz, 1836. 

1836. L. Acassiz, Mém. de Soc. d. Sci. Nat. de Neuchatel, I, p. 193. 
Type.—t Comatula pinnata Goldfuss. 
mrepov—=a feather+coma=hair. 
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Pterocrinus P. H. Carrenter, 1884. 
1884. P. H. Carpenter, Challenger Reports, X1, Zoology, pp. 

949, 248. 
Type.—Bathycrinus australis A. HW. Clark, 1907. 
atepov =a feather+«pivor=lily. 

No generic diagnosis is given with this name; it was found in 
Sir Wyville Thomson’s handwriting on a bottle containing speci- 
mens of the species given as the type. We have, therefore, a 
definite generic name, with a definite type, so the genus must be 
accepted if it should ever become necessary to separate Bathy- 
crinus gracilis and Bathycrinus australis generically. The case 
is exactly parallel to that of Dafilula Coues, where the generic 
name only was given with the type Querquedula eatoni. 

Ptilocrinus A. H. Cuarx, 1907. 
1907. A. H. Ciarn, Proc. U. S. Nat. Mus., XX XTER proot 
Type.—Ptilocrinus pinnatus A. H. Clark (n. sp.). 
atitov=feather+ «pivov=lily. 

Ptilocrinus pinnatus A. H. Crarn, 1907. 

1907. A. H. Ciarn, Proc. U. S. Nat. Mus., XXXII, p. 551, pl. 

Litt, fig. p. 552. 
Type-locality.—52° 39’ 30°’ north latitude, 130° 38’ 00’’ west 

longitude (Queen Charlotte Islands, British Columbia) ; 

1,588 fathoms. U.S. 8. Albatross. 
pinnatus=feathered. U. 8. National Museum. 

Ptilometra A. H. Crark, 1907. 
1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 

L, pp. 347, 358. 
Type.—Comatula macronema J. Miller, 1846. 

atiiov =feather+ metra. 

Rhizocrinus M. Sars, 1864. 
1864. M. Sars, Forhandl. Vidensk. Selsk., p. 127. 
Type.—Rhizocrinus lofotensis M. Sars (n. sp.). 
pila=root+ xpivorv=lily. 

Rhizocrinus chuni D6pERLEIN, 1907. 
1907. Déprrtern, Die gestielten Crinoiden der Siboga-expedi- 

tion, p: 14,-pl. 1, fig. >: pl vi, Besos me. 6p eles 
Type-locality—Oft Somaliland, East Africa; 1644 and 1668 

meters. German 8. S. Valdivia. 

Professor Karl Chun. 

Rhizocrinus lofotensis M. Sars, 1864. 

1864. M. Sars, Forhandl. Vidensk. Selsk., 1864, p. 127. 
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Ty pe-locality. —Lofoten Islands, among the Guldbrand Islands, 
near the fishing village of eimrren (68° 11’ north see 
tude) ; 720 feet (120 Pies). George Ossian Sars. 

lofotensis, for the Lofoten Islands, 
This name has been misspelled /Joffotensis by Perrier and 

Wyville Thomson. 

Rhizocrinus rawsonii Pourranrs, 1874. 

1874. Pourrares, Ill. Cat. Mus. Comp. Zool., IV., No. 8, p. 27. 
Type-locality.—Off Sandy Bay, Barbados; 80 to 120 fathoms. 

U.S. S. Hassler. 
Sir Rawson W. Rawson. Museum of Comparative Zoology. 

Rhizocrinus verrilli A. H. Cuark, 1908. 

1908. A. H. Ciarx, Proc. U. S. Nat. Mus., XX XTV, p. 207. 

Type-locality.— Off Marthas Vineyard, Massachusetts; 640 fath- 

oms. -U. S. 8. Fish Hawk. 

Prof. Addison FE. Verrill. U.S. National Museum. 

Rhizocrinus weberi D6perLEIN, 1907. 

1907. Dopertern, Die gestielten Crinoiden der Siboga-expedi- 
tion,.p. 15, pl 1, figs. 6-11; pl. 1, figs. 3-5; pl..v1, fee Gls ple 
var, figs. 1-4; pl. vit, figs..1-4; fig. 5.4, 6, -p. ee first men- 
tioned, p. 2. 

Type-locality—Sulu Archipelago, near Ceram Laut, or near 
Timor; 112 to 2,050 meters. Dutch S. S. Stboga. 

Dr. Max Weber. 

Stylometra A. H. Crarx, 1908. 
1908. A. H. Cuarx, Bull. Mus. Comp. Zool., LI, No. 8, p. 245. 
Type—Antedon spinifera P. H. Carpenter, 1881. 
otv\os=a pillar+metra. 

Thalassometra A. H. Ciarx, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), 
L, pp. 347, 359. 

Type.—Antedon villosa A. H. Clark, 1907. 
Gaiacooa=the seat metra. 

Thalassometra crassicirra A. H. Cuarx, 1908. 
1908. A. H. Cuarxn, Proc. U. S. Nat. Mus., XXXIV, p. 22 
Ty pe-locality.—Oft Molokai: Hawaiian Islands; 350-355 

oms. U.S. S. Albatross. 
crassus=thick+-cirra=cirrl. U.S. National Museum. 

Thalassometra delicata A. H. Cuark, 1908. 

1908- A. Hi.-Crar«, Proc. U..S. Nat. Mus., XXXIV, p. 225. 
Ty pe-locality—Off Laysan ila, Hawaiian Islands; 319 fath- 

oms. U.S. 8. Albatross. 
delicata=delicate. U.S. National Museum. 

5) 

fath- 
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Thalassometra fisheri A. H. Ciarx, 1908. 
1908. A. H. CuarK, Proc. U. S..Nat. Mus., XXXIV, p: 223: 
Type-locality.—Southeast of Oahu, Hawaiian Islands; 192-352 

fathoms. U. S. S.. Albatross. 
Mr. Walter K. Fisher. U.S. National Museum. 

Thalassometra gigantea A. H. Cuark, 1908. 

1908. . A, He -CrusrKs Proc: Us'S> Nat. Mis Xe ap 229. 

Type-locality.—Oft Kauai, Hawaiian Islands; 477-430 fathoms. 

U. S. S. Albatross. 

gigantea=Gigantean. U. S. National Museum. 

Thalassometra komachi A. H. Cruarx, 1908. 

1908. A. H. CuarK, Procs U.S. Nat Mus., XX XTV, pasiae 
Type-locality.— Misaki, Sagami Bay, Japan. Mr. Alan Owston. 
Homachi; a famous Japanese court beauty; also the vernacular 

name for a comatulid. U.S. National Museum. 

Thalassometra pergracilis A. H. Cuark, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 

p. 360. 

Proposed as a new name for Antedon gracilis P. TH. Carpenter, 

1888, not Solanocrinites (=Antedon, according to P. H. Carpen- 

ter) gracilis of Goldfuss. 
pergracilis=very slender. 

This name was inadvertently given as Antedon pergracilis on — 
the same page, in a footnote. 

Seer se P. H. Carventer, 1883. 
1883. P. H. Carrenter, Phil. Trans. Roy. Soc., 1883, p. 919: 
pean haumatocrinus renovatus P. H. Carpenter (n. sp.). 

fadsua=a marvel+ «Kpivov=lily. 

Thaumatocrinus renovatus P. H. Carpenter, 1883. 
1883. P. H’ Carpenter, Phil. Trans. Roy. Soc.; 1883, p. 919: 
Type-locality.—50° 01’ south latitude, 123° 04’ east longitude; 

1,800 fathoms. H. M. S. Challenger. 
renovatus—renewed. British Museum. 

Thaumatometra A. H. Ciark, 1908. 
1908. A. H. Cuarn, Proc. Biol. Soc. Washington, X XI, p. 127. 

Type.—Antedon ciliata A. A. Clark, 1907. 
Gavpa=a wonder+ metra. ji 

Thaumatometra comaster A. H. Ciarx, 1908. 
1908. A. H. Crarx, Proc. Biol. Soc. Washington, X XI, p. 128. 

A nomen nudum. 

1908. A. H. CiarK, Proc. U.S: Nat. Mus., XoXGX0 Vi ps2a2: 
Type-locality—In Yezo Straits, . Japan; 300-533 fathoms. 

U.S. S. Albatross. 
coma=hair--aster=a star. U. S. National Museum. 
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Thaumatometra parva A. ae Cr ARK, , 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X XI, p. 128. 

A nomen nudum. 

1908. A. H. Crarx, Proc. U. S. Nat. Mus., XXXIV, p. 231. 
Type-locality—Sagami Bay, Japan; 120-265 fathoms. U.S. S. 

Albatross. 

parva=small. U.S. National Museum. 

Thysanometra A. H. Crark, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L, 
pp. 346, 351. 

Type.—Antedon tenelloides A. H. Clark, 1907. 
dvoavos=fringed+metra. 

Trichometra A. H. Cuark, 1908. 

1908. A. H. CuarK, Proc. Biol. Soc. Washington, XXI, p. 181. 
Type.—Trichometra aspera A. H. Crark, 1908. 
6pt& =hair+ metra. 

Trichometra aspera A. H. Cuark, 1908. 
1908. A. H. Cuarx, Proc. Biol. Soc. Washington, XXI, p. 132. 
A nomen nudum. 

Geeta We Crark, Proc, Wis: Nat. Mus. XX X1V; p. 229. 

Ty pe- eae —QOff southern Georgia, U. S. A.; 270 fathoms. 
U.S. 8. Albatross. 

aspera=rough. U.S. National Museum. 

Trichometra vexator A. H. Ciark, 1908. 

1908. A. H. Cuarx, Proc. Biol. Soc. Washington, X XI, p. 139. 

A nomen nudum. 

1908) A Hi. CLARK, Proc. U.S. Nat. Mus., XX XIV, p. 217. 

Type-locality—South of Oahu, Hawaiian ieidane: 3¢ 

fathoms. U.S. S. Albatross. 

vexator=a troubler. U.S. National Museum. 

| Trisceedecacnimos; NOT BINOMIAL; see under L’ncrinus. | 

Tropiometra A. H. Ciark, 1907. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 
L, pp. 345, 349. 

Type.—Comatula carinata Lamarck, 1816. 
Li . 

tpomis=a keel+ metra. 

Zenometra A. H. Criarn, 1907. 

1907. A. H. Crarx, Smiths. Miscell. Coll. (Quarterly Issue), L 

pp. 346, 354. 

Type.—Antedon columnaris P. H. Carpenter, 1881. 
Cévos=strange+metra. 

) 
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Zenometra pyramidalis A. H. Ciark, 1908. 

1908. A. H. Ciarx, Proc. U.S. Nat. Mus., XXXIV, p. 237. 
Type-locality— Off Savannah, Georgia; 440 fathoms. U.S. 8. 

Albatross. 
pyramidalis=pyramidal. U.S. National Museum. 

Zenometra triserialis A. H. Cuarx, 1908. 

1908. A. H. Crarx, Proc. U.S. Nat. Mus., XX 2V, pa2no: 
T ype-locality.—Southeast of Oahu, Hawaiian Islands; 192-352 

fathoms. U.S. S. Albatross. 
triserialis=triserial. U. S. National Museum. 

Zygometra A. H. Cuarx, 1907. 

1907. A. H. CrarK, Smiths. Miscell. Coll. (Quarterly Issue), L, 
pp. 345, 347. 

Type—Antedon microdiscus Bell, 1884. 
Covov=a yoke-+ metra. 

Zygometra kehleri A. H. Cuarn, 1907. 

1907. A. H. Crark, Smiths. Miscell. Coll. (Quarterly Issue), 
L, p. 339. 

Ty pe-locality.—_Sagami Bay, Japan; 63-100 fathoms. U. 5S. S. 
Albatross. 

Prof. René Koehler. U.S. National Museum. 
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DESCRIPTIONS OF THE ALCYONARIA CULLECTED 
BY THE U. 8S. BUREAU OF FISHERIES STEAMER 
ALBATROSS IN THE VICINITY OF THE HAWAIIAN 
ISLANDS IN 1902. 

By Cuaries C. Nurtrine, 
Professor of Zoology, State University of Lowa, Iowa City. 

INTRODUCTION, 

The Hawaiian region appears to be a virgin field, so far as Aleyo- 
haria are concerned, as the writer has been unable to find a single 
reference, in the rather extensive literature consulted, indicating that 
any alcyonarians whatever have been reported from this region. 

This fact, together with the extraordinary isolation of these islands 
from any large land mass, makes the material discussed in the follow- 
ing report of unusual interest, both from the number of new forms in- 
cluded and from the standpoint of zodgeography. 

Considering the length of time since the discovery of the Hawaiian 
Islands, and the number of European and American residents and vis- 
itors, it is somewhat surprising that nothing has heretofore been re- 
ported regarding the very rich alcyonarian fauna. This is doubtless 
due, in part, to the fact that this group of animals has but little recog- 
nized economic importance, and more particularly to the almost total 
lack of dredging operations in this region. A few hauls, it is true, 
were taken by the Challenger in the vicinity of the Hawaiian group, 
but there ismo mention of any Alcyonaria being secured. 

Of the 68 species brought to ight by the cruise of the U. S. Bureau 
of Fisheries steamer A/batross in 1902, 39 are new and 29 have been 

reported from other localities, giving a proportion of 57 per cent of 
new species. Of the three orders of Alcyonaria discussed, the first, the 
Alcyonacea is most meagerly represented by 5 species. The second 
order, the Pennatulacea, is well represented by 16 species, while the 
remaining 47 species belong, as would be expected, to the great and 
widely distributed order Gorgonacea. 

The paucity of Alcyonacea was to be expected from the fact that 
this order is largely arctic in its distribution, although certain special 
groups are very abundant in the Australian region. It is interesting 
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to note in this connection the strong infusion of arctic forms 
found in reporting on thy .ydroida of the Hawaiian region @ is not 
to be found in the alcyo/ arian fauna. The Pennatulacea is a group 
mainly found in deep, water in all seas, and its occurrence in this col- 

lection was te, "be expected, although the number of new species is 
rathey ‘larger than might have been anticipated. The most notable 

fact in regard to the Gorgonacea is the entire absence of representa- 
tives of the great family Gorgonide, the scarcity of the Briareide, 
and the surprisingly rich representation of the Primnoidee, and par- 
ticularly of the Chrysogorgide, which leads the lst of families with 
17 species, exactly one-fourth of all the species found, 9 of which 
are new. 

In order to show the general facies of the aleyonarian fauna of 
the Hawaiian region the following synopsis is presented : 

SYSTEMATIC SYNOPSIS OF THE HAWAIIAN ALCYONARIA. 

Order ALCYONACEA. 

Family CoRNULARID.®. 

Clavularia spiculicola, new species. 

Clavularia corrugata, new species. 

Family ALCYONID.®. 

Anthomastus steenstrupi Wright and Studer. 

Fainily NEPHTHYID®. 

Spongodes aleranderi, new species. 

Siphonogorgia collaris, new species. 

Order PENNATULACHA. 

Family PENNATULID. 

Pennatula sanguinea, new species. 

Pennatula fiava, new species. 

Pennatula pallida, new species. 

Pennatula pearceyi Wolliker. 

Halisceptrum abies Tolliker. 

Family ECHINOPTILID®. 

Hehinoptilum macintoshi Hubrecht. 

Family ANTHOPTILID. 

Anthoptilum murrayi Wolliker. 

“ Hydroids of the Hawaiian Islands collected by the steamer Albatross in 1902, 

by C. C. Nutting, Bulletin U. S. Fish Commission, 1903, Part 3, p. 935. 
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Family KorpHoneLeM NONID. 

Calibelemnon symmetricum, new species. 

Family UMBELLULIDA, 

Umbellula carpenterit Kolliker. 

Umobellula jordani, new species. 

Umbellula gilberti, new species. 

Umbellula, species. 

Family PROTOCAULIDA, 

Protocaulon molle Wolliker. 

“amily PROTOPTILIDA., 

Protoptilum wrighti, new species. 

Trichoptilum attenuatum, new species. 

Cladiscus studeri, new species. 

Order GORGONACEHA, 

Family BrrAreIDA, 

Paragorgia nodosa Koren and Danielssen. 

Family ScLEROGORGIDA, 

Keroeides gracilis Whitelegge. 

Family Istpa. 

Ceratoisis flabellum, new species. 

Ceratoisis paucispinosa Wright and Studer. 

Ceratoisis grandis, new species. 

Lepidisis longiflora Verrill. 

Acanella eburnea (Pourtalés). 

Family PRIMNOIDA. 

Amphilaphis biserialis, new species. 

Amphilaphis regularis Wright and Studer. 

Caligorgia gilberti, new species. 

Stenella helminthophora, new species. 

Stachyodes angularis, new species. 

Stachyodes regularis Wright and Studer. 

Stachyodes dichotoma Versluys. 

Stachyodes bowersi, new species. 

Calyptrophora japonica Gray. 

Calyptrophora wyvilli Percival Wright. 

Calyptrophora versluysi, new species. 
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Family Muricreip®. 

Acanthogorgia armata Verrill. 

Paramuricea cequatorialis Wright and Studer. 

Paramuricea hawatiensis, new species. 

Anthomuricea tenuwispina, new species. 

Clematissa alba, new species. 

Clematissa tenwe, new species. 

Clematissa verrilli Wright and Studer. 

Menella grandiflora, new species. 

Hehinomuricea brunnea, new species. 

Cyclomuricea flabellata, new species. 

Muricella tenera Ridley. 

Family CHRYSOGORGID. 

Lepidogorgia gibbosa, new species. 

Lepidogorgia 

Chrysogorgia 

Chrysogorgia 

Chrysogorgia 

Chrysogorgia 

Chrysogorgia 

Chrusogorgia 

Chrysogorgia 

Chrysogorgia 

Chrysogorgia 

Chrysogorgia 

spiralis, new species. 

arborescens, hew species. 

delicata, new species. 

elegans (Verrill). 

flexilis (Wright and Studer). 

lata Versluys. 

spiculosa (Verrill). 

curvata Versluys. 

jlavescens, new species. 

geniculata (Wright and Studer). 

stellata, new species. 

Metallogorgia melanotrichos (Wright and Studer). 

Metallogorgia squarrosa (Wright and Studer). 

fridogorgia bella, new species. 

fridogorgia superba, new species. 

Pleurogorgia militaris, new species. 

Family GORGONELLIDA, 

Verrucella bicolor, new species. 

The synopsis given above shows that the 68 species of aleyonarians 
now known from the Hawatian Islands are distributed among 17 

families and 38 genera. 
DISTRIBUTION. 

Our knowledge of the Aleyonaria as a whole is far too incomplete 
to warrant us In being dogmatic in our conclusions regarding their 
general distribution, either geographic or bathymetric. When we 
consider how little of the ocean bottom has been explored with any 
thoroughness, and the vast extent of practically unknown regions, 
and the host of species yet to be discovered, it becomes evident that 
our conclusions are tentative at best, and very likely to be rendered 

valueless by further exploration and study. The ocean floor has been 
but scratched here and there by the dredge and trawl, and the absence 
of species from our collections will by no means warrant us in saying 

that they are really absent from the regions explored. 
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_ There remains, however, a positive value to the record of species 

actually secured, and the correlation of the work of students in difter- 
ent groups is now yielding results of recognized 1 mportance, 

Geographical and bathymetrical distribution of Hawaiian Alceyonaria. 
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It will be seen that of the 29 species heretofore described and not 
confined to the Hawaiian region, 10 occur in China or Japan, 9 in the 
East Indies, 7 in the North Atlantic and West Indies, and 5 in the 

South Atlantic. Sixteen species are found in the western part of 
the Pacific, showing that about 55 per cent of the species not peculiar 
to the Hawaiian Islands are Asiatic in their relations. The 7 species 

indentical with Atlantic forms offer an interesting problem which 
may find its solution in the equatorial current which is supposed to 
have formerly swept through the Central American region and 
onward across the Pacific. 

{t is highly interesting to find that the Pacific coast of America 
is represented by but a single species, Anthoptilum murrayi, secured 
by the Bureau of Fisheries steamer Albatross from Erben Bank, 

off the California coast, and also in the Hawaiian region. This 
species, however, was previously reported by K6lliker@ as secured 
by the Challenger off the coast of Halifax, in 1,250 fathoms, and by 
Verrill as taken by the A/batross in 1883, and the Fish Hawk in 
640-1362 fathoms. It occurred at a depth of 545 fathoms on Erben 

Bank. It is essentially a deep-water form and therefore apt to be 
distributed widely. 

Mr. W. K. Fisher, in his excellent paper on the Starfishes of the 
Hawatian Islands, remarks on the lack of relation between the faunas 

of our western coasts and that of Hawai. In the preparation 
of a report which the writer hopes to publish in the near future the 
aleyonarian fauna of the Californian coast has been studied with 
some care, with the result that not more than one or two species are 
found to be common to the two regions. 

Of the 68 species now known from the Hawaiian region, 39 are, 
so far as known, confined to that region, and the remainder show 
the relationship of the fauna to be strongly Asiatic, but with 12 
species identical with Atlantic forms, and almost no connection with 
the fauna of the eastern coast of the Pacific. 

Record of dredging stations at which Aleyonaria were secured during the 
Hawaiian cruise of the Albatross in 1902. 

Station Depthin 
nUnOr Position. rational Kind of bottom. | Species of Aleyonaria. 

3793 | Erben Bank; lat. N. 32° 52’ 412-545 | Black manganese | Anthoptilum murrayi. 
bp SONS Weilozcoe oLOle sand; foraminifera; 

| rock. 
3824 | South coast of Molokai Is- | 222-498 | Coral rock; broken | Pennatula pearceyi. 

land. shell. 
BO200 |p aeee On Saot oe et ee 371-430 | Gray mud; coral rock.) Chrysogorgia stellata. 
3828 |...-- ,6 Ko pees eee ee hee ae 281-319 | Broken shell; gravel..| Calibelemnon symmetricum, 

| Metallogorgia squarrosa. 
3836 |..... (0 (OES eee ae ae 238-255 | Brown gray mud; | Calibelemnon symmetricum. 

| shells. | 
BESS | oewe 0:4 ate eee 92-212 | Fine gray broken Keroeides gracilis, Echino- 

| shells. | muricea brunnea. 

“Report on the Pennatulida dredged by H. M. S. Challenger during the years 

1873-1876, 1880. p. 14. 
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Record of dredging stations at which Aleyonaria were secured during the 
Hawdiian cruise of the Albatross in 1902—Continued. 

Depth in 
fathoms. 

Kind of bottom. 
Station ates 
nT beT! Position. 

3842 | South coast of Molokai Is- 
land. 

BONS) | alcicn Ore achiae ta tecias ei ane ae 
$854 |. 2... CL GEya teeter tatyenc oe eat 
38856 | Channel between Molokai 

and Maui islands. 
OOo |e ae 3 GO Ber aster ec ntocay- 
3858 |..... COPE Io cue Samcese seas 
3859}... . (cio ees See see Se eet 

BeGaease OOh aoa ct Socios tesa Se 

3863 |... .. GO ase Se seee cases 

BOO oct GOs cts sa Socc coe cece 

BOON aks e GOP es mass eevee ssaine 

3866 |. ...- AQ ero aka ele ce ee centers 

S808 (22 2. (OOS es i tase nas a 

3875 | South of Lanai Island...... 

3882 | Channel between Maui and 
Molokai islands. 

TOCO ena GOs .s es cnaeistanines seem se 
3884 |..... MOEA; cncae teaser es: 
or eay Lee (3 ovens ite a Set ee eae 
3898 | Channel between Maui and 

Molokai islands. 
24 [0 ted A a LO setae Spee ae che c= oe 

3904 | North coast of Molokai Is- 
land. 

3907 | South coast of Oahu Island. 
3908 |..-.- GVaNe. 2 ate Rs Si ee eee 
3909 |..... CO sr eto ee Sereiiai ne 
SOLO peta Operate ecto eeee 

eth he eee GOR Ristrmest eae sc sae ee 

| 

ees eet COneran tect chetge weccie 
BOL mletee= C6 {5 I ie ee Sm eee At ee 

BOLO ese ste (Okoyee Ree Oe So eee 

BOLO ere” (so eS SAC a ocean 

3935 | Near Laysan Island........ 

BOD Th iene (Gare eh oe seoreeenne 
3973 | French Frigate Shoal....... 

3974 

3979 

3982 

3985 

3989 

3994 

Near Bird Island 

Near Kauai Island......... 

Proce. N. M. vol. xxxiv—08 

495-506 

115-184 
130-134 

127 

127-128 
128-138 
138-140 

108-127 

256-283 

283-284 

294-684 

923-1, O81 

136 

227-284 
284-290 
136-148 
258-284 

280-311 

295 

304-315 
304-308 

| 308-322 
311-337 

334-337 

289-292 
294-330 

220-257 

299-323 

57-79 

173-220 
395-397 

397-414 

222-387 

40-233 

430-477 

385-500 

326-296 

528 

330-382 

9 
v 

~ 

Fine brown sand; 
mud; rock. 

Coarse sand; shell - .- - 
Sand; shell; rock...... 
Fine sand; yellow 
mud. 

Fine sand; gray mud.. 
Fine sand; mud. ....- 

Coarse sand; shell; 
rock. 

Broken coral; coarse 
gravel; rock. 

Fine volcanic sand; 
shell. 

Fine volcanic sand; 
rock. 

Gray mud; fine sand. - 

Fine gray sand; rock. - 

Globigerina 00ze; rock 

Sand; coral rock.....- 

Globigerina ooze. .... 
Globigerina; mud-..--.-- 
Sand; pebbles 
Brown globigerina 
mud; fine sand. 

Globigerina; sand; 
broken shell. 

Brown shell; 
rock. 

Fine white sand; mud. 

Wey do 

mud; 

do 

Grayisangi ------2-- 

Fine gray sand; mud; 
rock. 

White sand; broken 
shell; coralline. 

Fine white sand 
Coarse coral sand; 

shell; coral rock. 

Fine coral sand; glo- 
bigerina ooze. 

Fine white shell; 
foraminifera; rock. 

Coarse broken coral; 
sand; shell. 

Gray sand; foramin- 
ifera; shore deposit. 

Coral sand; rock.....- 

Gray sand; foramini- 
fera; rovks. 

Fine gray sand; mud. 

Fine gray sand; fora- 
minifera. 

Species of Aleyonaria. 

Trichoptilum attenuatum. 

Keroeides gracilis. 
Muricella tenera. 
Echinoptilum macintosht 

Clematissa tenue. 
Clematissa tenue. 
Clematissa tenue. 
Pennatula flava, Keroeides 

gracilis, Paramuricea 
equatorialis, Clematissa 
tenue, Echinomuricea 
brunnea. 

Clematissa tenue. 

Echinomuricea brunnea. 

Pennatula flava, Clematissa 
tenue. 

Clavularia spiculicola, Pen- 
natula pallida. 

Pennatula pallida, 
gorgia elegans. 

Calibelemnon symmetricum, 
Stenella helminthophora. 
Chrysogorgia flexilis. 

Stachyodes regularis, Chryso- 
gorgia flavescens. 

Calyptrophora japonica. 

Chryso- 

Clavularia spiculicola. 
Pennatula pallida. 
Echinomuricea brunnea. 
Calibelemnon symmetricum. 

Chrysogorgia flerilis. 

Ceratoisis paucispinosa. 

Pennatula sanguinea. 
Pennatula sanguinea. 
Calibelemnon symmetricum. 
Clavularia spiculicola, Pen- 
natula sanguinea, Calibe- 
lemnon symmetricum. 

Clavularia spiculicola, Cali- 
belemnon symmetricum, 
Chrysogorgia elegans. 

Clavularia spiculicola. 
Pennatula sanguinea, Chry- 

sogorgia elegans. 
Pennatula sanguinea, Cali- 
belemnon symmetricum. 

Chrysogorgia flexilis. 

Siphonogorgia collaris. 

Pennatula flava. 
Stachyodes regularis, Amphi- 

laphis regularis, Stenella 
helminthophora, Chrysogor- 
gia arborescen. 

Stenella helminthophora. 

Umbellula gilberti. 

Amphilaphis biserialis, Ver- 
rucella bicolor. 

Umbellula jordani. 

Stachyodes dichotoma, Lepi- 
dogorgia gibbosa, Chryso- 
gorgia lata, Umbellula jor- 
dani, Iridogorgia superba. 

Lepidogorgia gibbosa. 

Caligorgia gilberti, Menella 
grandiflora, Metallogorgia 
squarrosa. 

Calibelemnon symmetricum. 
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Record of dredging stations at which Alcyonaria were secured during the 

Hawaiian cruise of the Albatross in 1902—Continued. 

ans | Position. i Pepin Kind of bottom. Species of Aleyonaria. 

3997 | Near Kauai Island..---.----| 418-429 | Fine gray sand; {| Umbellula jordani, Calyp- 
brown mud. trophora wyvilli, Calyptro- 

phora versluysi, Metallo- 
gorgia squarrosa. 

Bits} lesa se GOr es cee ae eee es cere 228-235 | Coarse brown coral | Ceratoisis flabellum. 
sand; shell; rock. 

4002 |..... 6 cae eR Sareea | 53-230 | Fine coral sand; glo- | Cladiscus studeri. 
bigerina ooze. 

4003 |. ---- COS eteece reece as 406-751 | Fine sand; brown | Metallogorgia squarrosa. 
mud; _ globigerina; 
gray sand. 

4007 | Between Honolulu and Ka- | 508-557 | Foraminifera. ..-..-..- Calyptrophora japonica, 
| uai Island. Calyptrophora versluy sit 

4013 | Near Kauai Island -...---.-. | 399-419 | Fine gray sand; fora- | Stachyodes dichotoma. 
minifera. 

AO LGM Bera GOs Fee aot ete aeeeeeer 305-318 | Black sand..-..-...-- Metallogorgia squarrosa, 
| _M. melanotrichos. 

4017 ee ee dOz a Se teehee see | 305) |) Grays Sands s2 22 ees-e Calibelemnon, symmetricum. 
4018 |..... GO te sneer pene ee 724-804 | Foraminifera; sand; | Metallogorgia melanotrichos. 

manganese fragm. 
A4Q19W Paaee C6 KOS Beneace a pacngscnnee 409-550 | Gray sand; foramini- | Iridogorgia bella, Calyptro- 

fera; rock. phora wyville. 
A030! ane (0 (ae Sephora oh eas SE { 423-438 | Fine coral; sand; for- | Stachyodes dichotoma, Para- 

{ aminifera; rock. gorgia nodosa. 
4036 West coast of Hawaii Is- | 687-692 | Fine dark gray sand; | Protocaulon molle. 

| land. foraminifera. 
4039 |..... (0 Kone es ape ea a 670-697 | Gray mud.....-..-..-..- Calibelemnon symmetricum. 
4043 |..... Ossie oss soos ssesnsscee 233-236 | Foraminifera; gray | Anthoptilum murrayi. 

sand; broken shell; 
rock 

4058 | Northeast coastof Hawaii | 190-195 | Rocky..............-- Ceratoisis flabellum. 
Island. 

4060 |....- dOne sos See een ete eaten 759-913 | Fine gray volcanic Umbellula carpenteri. 
sand; foraminifera; 
rock. 

4065 | Channel between Hawaii} 491-500 | Foraminifera; sand; | Clavularia corrugata, Chryso- 
| and Maui islands. rock. gorgia arborescens. 

4072 Northeast and north coast 56-59 | Coarse coral sand; | Verrucella bicolor. 
of Maui Island. foraminifera. 

4079 eens Onecare eas antes: 143-178 | Gray sand; forami- | Pennatula flava, Echinomu- 
nifera. ricea brunnea. 

ADU Wee Sg (ale es vere as a metre Coe Se 1 202=290) | seen dos sa ae eee Pennatula pallida, Calibe- 
lemnon symmetricum. 

4082 |..... CO cee ee Sey oe tee 220=238)|| Gray Sands -2-ees-ee=2 Pennatula pallida. 
4086 |.---. COR at rane cigeaae | 283-308 | Sand; shell. .......... Calibelemnon symmetricum. 
4088 | Northeast approach to | 297-306 | Fine gray sand....... Pennatula pallida. 

| channel between Maui | 
and Molokai islands. 

ANSOR\ aes ae GORE Ses osseee otee ee ee | 304-308 }....- OAs sas c eases see Pennatula pallida. 
4093) | o.5= 6 (ae error erate tenS ac 1,171- | Fine gray sand; fo- | Plewrogorgia militaris. 

| 1,572 raminifera; rock. 
4096) === <1 6 (0 See SE ae Semen Seer 272-286 | Fine gray sand....... Pennatula pallida, Calibe- 

lemnon symmetricum, Pro- 
toptilum wrighti. 

ANS Tals oe. doses eae Eat eeree 280m meee (0 oye ee tery ane Pennatula pallida. 
4098 | Northcoast of Mauilsland. 95-152 | Coral sand; forami- | Spongodes alexanderi, Clema- 

nifera; rock. tissa verrilli. 
4100 | Channel between Maui and | 130-151 | Coral sand; shell; fo- | Echinomuricea brunnea. 

Molokai islands. | raminifera. 
ATOI A eeeee GO ieee ne oes 122-143 eee. GO sae ee eee Anthomastus  steenstrupt, 

Spongodes alexanderi, Pen- 
natula flava, Halisceptrum 
abies. 

4102 |..... GOs sees ce cee 122-132 | Foraminifera; fine | Pennatula flava, Clematissa 
gray sand. tenue. * 

4103 |..... GO Ee ee aah ae een eee 132-141 | Fine gray sand ....... Lepidogorgia spiralis. 
4104 |_.... (0 oj ee pape eae es, Ad 123-141 | Fine gray sand; fo- | Echinoptilum macintoshi. 

| raminifera. 
4105 | Channel between Molokai | 314-335 | Fine coral sand; fo- | Calibelemnon symmetricum. 

and Oahu islands. raminifera. 
4107 |...-. GO Sarat. Eeiote ee eee ' 350-355 | Coral sand; forami- | Acanthogorgia armata, Chry- 

i = nifera. sogorgia stellata, Metallo- 
gorgia squarrosa. F 

41085 ||Seaee dome a. Sake se see 411-442 |..... (6 (0 ys See eo Calyptrophora japonica. 
4114 Non yer coast of Oahu! 154-195 |..... GOS see eeee ee Pennatula sanguinea. 

sland. \ 
416 7|soeee GOSS cee as eee eee 24AI= 2822s = do eee Pennatula sanguinea. 
ab lei Bees (0 Ke eee ss en eee et 253-283 |....- Ao? 2. eee: Pennatula sanguinea, Cali- 

belemnon symmetricum. 
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Record of dredging stations at which Alcyonaria were secured during the 

Hawaiian cruise of the Albatross in 1902—Continued. 

An 

aon Position. pepthin Kind of bottom. Species of Aleyonaria. 

4118 | Northwest coast of Oahu | 253-322 | Coral sand; forami- | Calibelemnon symmetricum. 
islands. nifera; rock. 

CMG) esos QOEr ga oe esoa ssc sneeees 84-167 oa sand; forami- | Calibelemnon symmetricum. 
nifera. 

AP eae OS Seema Stee cae sete 216-251 |..... WOM aires cedeces ma Lepidisis longiflora, Acanella 
eburnea. 

4125 | Channel between Oahu and |963-1,124 | Brown mud; forami- | Umbellula carpenteri, Chry- 
Kauai islands. nifera; rock. sogorgia flavescens. 

{et COR he Neue cee semen 743-1,278 | G ay sand; forami- | Umbellula, sp. 
nifera. 

4130 | Near Kauai Island......... 283-309 | Fine gray sand....... Calibelemnon symmetricum, 
Caligorgia gilberti. 

ATS Ue Gita d SEs dames eens see 257-309 |..... DOaiaeiooetoccke Jane Calibelemnon symmetricum. 
ATS? Seon oe Soe eect eee 2 257-312 | Fine gray sand; mud .| Caligorgia gilberti. 
4134 |..... Ober oe eee taser 225-324 | Fine coe voleanic | Caligorgia gilberti. 

sand. 
HOLS it eines a (6 Kos Seer t ee ett eae ee 411-476 | Coral; yoleanie sand; | Chrysogorgia lata. 

: foraminifera; rock. 
4139 |... =. WOR ew ce ae ees 339-512 | Fine gray sand; rock..}| Umbellula carpenteri. 
4151 | Near Bird Island.-.......... 313-800 | Fine coral sand; fo- | Chrysogorgia spiculosa. 

raminifera; stones. 
CICS Al eee 0) Se ae ce ere 962-1,059 | Coral sand. .........-. Stachyodes bowersi, Chryso- 

gorgia curvata. 
ALSOs| 22=. (5 Epa ST ee a e amee 286-568 | White mud; forami- | Acanthogorgia armata. 

nifera; rock. 
ALTE so: COE eee Et cee oe ee 762-1,000 |..... dO sc anaseacaee Stenella helminthophora, Cle- 

matissa alba, Metallogorgia 
melanotrichos. 

ANG Epseesune Ol ia Seis ooze scsce oes 39-183 | Coral; coralline....... Cyclomuricea flabellata. 
AVG |e ==: GD eter soe Pee iose seeks 293-800 | Coral sand; forami- | Chrysogorgia delicata. 

nifera; rock. 
4174 | Near Niihau Island......... 735-865 | Gray sand; mud; glo- | Ceratoisis grandis, Stach- 

bigerina; rock. yodes bowerst. 
AVAGH Ese Ot Reems ara eee ees 537-672 | Gray sand; mud; fo- | Calibelemnon symmetricum. 

raminifera. 
eG ts | eas GOES no asacae eRe pee Saee 319-378 pene) a0; rock; | Anthomuricea tenuispina: 

pebbles. 
ANTON Sass DORSS sa ostene cee anes 378-426 Coral sand; rock; | Acanthogorgia armata. 

pebbles. 
4182 | Near Kauai Island....._... 671-957 | Manganese sand; glo- | Stachyodes dichotoma. 

bigerina; rock. : 
4183 .|..... ORS SAS a ae ioe Sees 957-1,067 | Fine gray sand; glo- | Umbellula gilberti. 

bigerina. 
AIRS [5525s MOMS Pete Y ae eas 1,000- | Gray sand; mud; fo- | Umbellula jordani. 

1,314 raminifera. 
AV86: |= 22/2 Chi Rotel eae sets Soe code 508-682 | Gray sand; forami- | Paramuricea hawaiiensis. 

nifera. 
MIST Nace Oma Read Sos 8 SEAT 055: 508-703 |... doesa-teectiase es Umbellula carpenteri. 

analysis of the foregoing table shows that Alcyonaria were 
dredged at 112 stations out of the 403 dredging stations recorded for 
the Hawaiian cruise. It should be remembered, however, that the 

bottom was of such nature, being in a notably volcanic region, that a 
large percentage of the hauls were unsuccessful. 

In all its long history the Albatross has never lost and ruined so 
much dredging gear in any one cruise as she did in the Hawaiian 
region. It is altogether likely that nearly half of all the successful 
hauls yielded alcyonarians, showing an exceedingly rich bottom for 
these forms. There are 161 lots of Aleyonaria in the collection, a 
* lot ” being all of the specimens of a single species secured at a given 
station. 

_ Two or more species were secured at of the stations; three or 
more at 11 stations. Four species were secured at Station 3397, near 

32 
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the island of Kauai, and at Station 4101, in the channel between Maui 

and Molokai islands. 
The best hauls yielded five species each, one being at Station 3859, 

near Kauai, and the other being Station 3989, between Molokai and 
Maul. 

The richest aleyonarian fauna appears to be off the island of Kauai 
and in the channel between Molokai and Maui and its northeast ap- 
proach. There are doubtless other localities just as rich where the 
roughness of the bottom prevented successful hauls and a satisfactory 
exploration. It appears certain, from the quantity and variety of 
material secured, that the Hawanan region is one of the best locali- 

ties in the world for aleyonarian life. The fact that no species have 
heretofore been reported is doubtless due to the apparent lack of 
Aleyonaria in very shallow water. There would therefore be no like- 
lihood of these forms being collected by the natives or other shore 
collectors. 

There were only eight hauls where a depth of over 1,000 fathoms 
was reached, the deepest being at Station 4093, where a depth of 
1,572 fathoms was recorded, and a single specimen of Plewrogorgia 
militaris, new species, was secured. But two successful hauls from 

which aleyonarians were obtained, each yielding a single species, 
were made in less than 100 fathoms. 

SYSTEMATIC DISCUSSION OF HAWATIAN ALCYONARIA. 

With the exceptions about to be noted, the writer has followed in 
general the classification of the Alcyonaria adopted by Wright and 
Studer in their report on the Alcyonaria of the Challenger expedi- 

tion.’ 
In the treatment of the Pennatulacea the writer has practically 

adopted the classification as revised by Koélliker in his report on the 
Challenger collections of this group.” With the families Chrysogor- 

gide and Primnoide the superb monographs on these groups by 

Versluys¢® have furnished the basis of the classification used. No 
better work has been done on the Aleyonaria than is embodied in 
these reports, and the present writer wishes here to acknowledge the 
very great assistance he has derived from the careful and masterly 
work of Versluys. The Chrysogorgide appears to be an unusually 

difficult group to handle in a satisfactory manner, and the division of 

_% Report on the Aleyonaria collected by H. M. S. Challenger during the years 

1873-1876. By Prof. E. Percival Wright and Prof. Th. Studer, 1889. 

> Report on the Pennatulida dredged by H. M. S. Challenger during the years 

1873-1876, 1880. 

© Die Gorgoniden der Siboga-Expedition. I. Die Chrysogorgiidae, von J. Ver- 

sluys, Privat-Docent an der Universitat Amsterdam. July. 1902. II. Die Prim- 

noidea, (Same publication and author) 1905. 
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the genus CArysogorgia into subgenera along the lines suggested by 
Versluys simplifies the problem greatly, although, as is usually the 
‘ase in large and widely distributed groups, there is more or less in- 

tergradation between the subgenera, and these intergradations will 
doubtless increase with our increasing knowledge. 

In the definitions of groups the writer has endeavored to give 

diagnoses rather than description; to preserve the essential characters 

while avoiding the confusing details that often obscure definition. 

Order ALCYONACEA Verrill. 

Polyps single or in colonies without an axis cylinder. 

Family CORNULARIDA Verrill. 

Polyps united by stolon-like processes, sometimes forming en- 
crusting or lobular masses from which the individual polyps arise. 
Sometimes the polyps bear lateral buds. . 

Genus CLAVULARIA Quoy and Gaimard (modified). 

Spicules present. Colonies consisting of band-like stolons from 
which the polyps arise singly, or of branched forms arising from a 
stolon-like or encrusting base. 

The genus as here defined includes the genera Clavularia and 
Telesto of authors, which were differentiated on the basis of the two 
modes of growth above indicated. One of the new species described 
below shows that these two modes are united in a single species. The 
diagnostic feature by which these genera have been separated is 
not of generic, or even specific, rank, and the genera are therefore 
united in the one genus Clavularia. 

CLAVULARIA SPICULICOLA, new species. 

Plate XG fics: plate XLVIT, fig: 1. 

Colony in the form of a creeping stolon which often surrounds a 
long svonge spicule for its entire length, so that the spicule forms a 

sort of false axis. 
At other times the stolon is band-like, covering but one side of the 

spicule. The calyces vary greatly in their distance from each other, 
there being no regularity whatever in their disposition, but they are 
generally quite distant from each other, the distance perhaps aver- 

aging about 5 mm. 
Other colonies exhibit an altogether different habit, taking on the 

typical mode of growth of the genus 7Z'elesto, forming branching 
colonies, of which the branches arise as buds from the body of the 
original or axial polyp. Branches of a second order also occur, and 
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in some cases the mode of growth of the genera Cornularia and 
Telesto ave combined in the same specimen, the colony starting in 
the primitive way on a sponge spicule and giving off branches which 

themselves branch like 7'edesto colonies. Several cases were found in 

which a number of the sponge spicules 7 or 8 inches long are involved 
in one mass by anastomoses of the branching polyps. The braneh- 
ing forms attain a height of 40 to 100 mm. 

The calyces vary enormously in size, some being 10 mm. in height 
and 1 mm. in diamenter, while others are less than 2 mm. high. Their 

diameter is fairly constant. 
The calycular walls are marked by eight longitudinal coste and 

terminate distally in an eight-rayed rosette. The polyps are com- 

pletely retractile. 
The spicules are stout warty spindles and clubs, the verruce being 

very thickly crowded. 
The color is light brown, sometimes yellowish. 
Type—Cat. No. 22574 U.S.N.M., Albatross Station 3910, north 

coast of Molokai, 337 fathoms. 
Distribution.—Between the islands of Molokai and Maui; Station 

3865, 265-283 fathoms (Cat. No. 22572, U.S.N.M.) ; Station 3883, 277- 

284 fathoms. 
North coast of Molokai: Station 3910, 311-837 fathoms (Cat. No. 

29574, U.S.N.M.); Station 3911, 224-337 fathoms (Cat. No. 22571, 

U.S.N.M.); Station 3914, 289-292 fathoms (Cat. No. 25351, 

W25:N.M:). 
CLAVULARIA CORRUGATA, new species. 

Plate XLI, fig. 2. 

- The usually somewhat distant polyps are connected by band-like 
solenia that in places expand into lobular masses from which one or 

{wo polyps spring. Polyps cylindrical, 2 to 4 mm. high, slightly ex- 
panded basally, walls strongly grooved longitudinally, there being 
eight grooves and corresponding costw. The distal part of the walls 

is transversely corrugated, so that the corrugations and grooves 
{ogether cut up the surface into a regular series of squarish nodules. 
Distal end forming an eight-rayed rosette over the retracted 

tentacles. 

Spicules—Stout warty spindles, shorter in proportion to length 
than in other species of the genus, packing the walls of the solenia 
and polyps. In the polyp walls they have no regular disposition, but 
seem to be crossed in almost every direction. They seem to be absent 

from the tentacles. 
Color.—Very light brown, almost white in alcohol. 
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This species is smaller in size than any other of the ~enus except 

C. australiensis and C. frigida. It differs from either of these in the 
character of the spicules and in the rugosity of the polyps. 

Type.—Cat. No. 22594, U.S.N.M., Albatross station 4065, between 

Hawaii and Maui islands, 491-500 fathoms. 

Family ALCYONIDA® Verrill (emended). 

Colonial forms with the proximal portion of the stem usually 
devoid of polyps. Ccoenenchyma thick. Spicules abundant. Polyps 
retractile. 

Genus ANTHOMASTUS Verrill. 

Colony forming a rounded mass supported on a short peduncle. 
Polyps retractile. Siphonozoids numerous. Coenenchyma fleshy. 

ANTHOMASTUS STEENSTRUPI Wright and Studer. 

Anthomastus steenstrupi Wright and Struprer, Report on the Alcyonaria 

collected by H. M. 8S. Challenger during the years 1873-1876, 1889, p. 

2438. 

A colony of this species was taken from a depth of 122-143 fathoms 
off the north coast of the island of Maui, Station 4101. The speci- 

men agrees well with the description of the original which was 
secured off the coast of Japan from a depth of 565 fathoms. 

Family NEPHTHYID Verrill. 

Branched colonial forms, much like the Aleyonide except that the 
tentacles do not retract within the body cavity of their polyps, but 
simply fold over the oral disk in retraction. 

Genus SPONGODES Verrill. 

Walls between the canals of the stem with few or no spicules. 
Polyp-heads with large conspicuous fusiform spicules, bundles of 
which overarch the heads themselves. Cortex with large and abun- 
dant spicules. : 

SPONGODES ALEXANDERI, new species. 

Plate XLI, fig. 3; plate XLVII, fig. 2. 

Colony attaining a height of about 64 mm. Stem without polyps 
for about 25 mm. above the constricted base. A large branch (broken) 
arises about 30 mm. above the base, and near the top the colony is 
broken up into five rather slender, finger-like branches. The polyps 
are single, and scattered over the upper part of the stem and branches, 
but tend to form small terminal clusters of closely aggregated but 

fairly distinct polyps. : 
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Spicules Sane very ee Ww varty spindles, longitudinally placed 
in the walls of thie stem, branches and calyces. The latter are quite 

large, and distinctly overtop the polyps, the spicules arising in two or 
more bundles on the outer side of the calyx wall. There is a strongly 
marked collar of spicules below the tentacle bases. Above the collar 

are large spicules sometimes arranged en chevron, sometimes without 
apparent regularity, that form a pseudo operculum. The tentacles 

bear on their dorsal surface a double row of small transverse spicules. 
Largest spicules in calyx wall 24 mm. long. 

Color.—Very pale, almost white in alcohol. There is no reddish 
tinge whatever. 
Distribution—North coast of the island of Maui; Station 4101, 

122-143 fathoms (type, Cat. No. 25361, U.S.N.M.); Station 4098, 
95-152 fathoms (Cat. No. 22544, U.S.N.M.). 

This species belongs to the * Divaricate ” group of Spongodes. In 
one specimen from Station 4098 the spicules of the pseudo operculum 
are bright crimson in color, but there appears to be no other impor- 
tant difference between this specimen and the others. 

The species is named after Mr. A. B. Alexander, Fisheries Expert 
on the Aljatross during the Hawanan cruise. 

Genus SIPHONOGORGIA Kolliker. 

Walls between stem canals with numerous spicules. Colony 
branched, externally resembling a gorgonian. Ccenenchyma abun- 

dant in walls of canals and filled with large spicules. Tentacles 
retractile. 

SIPHONOGORGIA COLLARIS, new species. 

Plate XLI, fig. 4. 

Only a fragment of this species was secured, consisting of the ter- 
minal portion of a thick branch, 6 mm. wide by 13 mm. long. The 

‘ranals are numerous and irregular, with long spindle-shaped spicules 

and also minute spindles in their walls. The polyps are thickly 
clustered over the entire surface, reminding one of the end of 
branch of Acropora muricata forma prolifera. 

The calyces are prominent, 34 mm. high by 14 mm. in diameter 
at the middle, tubular, narrowing gradually at the distal end. The 
whole surface is packed with quite large, stout, warty spicules ar- 

ranged longitudinally both in the coenenchyma and calycular walls. 
In the latter there is a distinct circlet of rather slender but large 
spicules, below which the spicules are stouter and sometimes resemble 

imbricating scales. 
The polyps have a thick collar of curved transverse spicules which 

is much wider and more conspicuous than usual. Above the collar and 
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at the base of each tentacle ther 2 are a “fe W spiec wales qoeased en chen: 

ron, and then a few longer and more slender spicules which are outside 

of the latter, and curved to meet each other so that their distal ends 

are parallel to the axis of the tentacle; the whole forming a rather 
high conical operculum. All of the spicules are covered densely with 
minute verruce so small as to appear as mere granules. 

Color.—Coral red. 
Type.—Cat. No. 25318, U.S.N.M., Albatross Station 3935, off Lay- 

san Island, 59-79 fathoms. 

This species differs from S. /d6/liheri in having much more ex- 
serted and more crowded calyces. 

Order PENNATULACEA. 

Colonial forms not permanently attached to the bottom or to other 
objects. Stem with an axial cavity which is often longitudinally sub- 

divided by thin partitions and contains an axis cylinder. Spicules 
needle-like or bar-like, never warty. Both polyps and siphonozoids 
are generally present. 

Family PENNATULIDAE KoOlliker. 

Axis and pinne present, the latter large, and without caleareous 

ray-like bodies. Colony feather-shaped. 

Genus PENNATULA Linnezeus (part). 

The leaves or pinne have spicules scattered over their entire sur- 
face. 

PENNATULA SANGUINEA, new species. 

Plate XLI, figs. 7 and 8. 

Colony about 100 mm. long. Stem slightly expanded or swollen at 
base, 28 mm. long. Rachis 63 mm. long. Leaves about eighteen on 

each side, increasing in length from below upward to near the distal 
end, and then diminishing rapidly. Longest leaf about 32 mm. in 
length, with six polyps; an elongated triangle in shape with a maxi- 
mum breadth of 8 mm. Calyces rather prominent, cylindrical, ob- 

hiquely placed so as to point toward distal end of leaf; height, on the 
longest side, 24 mm.; diameter, 14 mm.; margin with eight prominent, 

acute teeth composed of numerous spicules. ~ 

Spicules.—Needle-shaped, crowding the entire surface of leaves 

and caleyces, crisscrossed in every direction. Those in caleyces longi- 
tudinally arranged in distal part and crisscrossed in proximal portion. 
Polyps without tentacular spicules. 
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Zooids—Veutral zooids forming short rows leading inward and - 
downward from the bases of the leaves. There is a more conspicu- 
ous row of five or six zooids on the rachis just back of the base of 

sach leaf. Each zooid is surrounded by a circlet of perpendicularly 
placed spicules. Ova are seen near the bases of the leaves in the 
downward continuations of the polyp cavities. 

Color.—Bright scarlet. Polyps white (perhaps yellow in life). 

Type.—Cat. No. 22597, U.S.N.M., Albatross Station 4116, between 

Oahu and Molokai, 241-282 fathoms. 
Distribution —South coast of Oahu: Station 3907, 304-315 fath- 

oms; Station 3908, 304-3808 fathoms (Cat. No. 25414); Station 3910, 

311-337 fathoms (Cat. No. 25329, U.S.N.M.); Station 3917, 295-330 

fathoms (Cat. No. 22582, U.S.N.M.) ; Station 3919, 220-257 fathoms 
(Cat. No: 22599,U:S.N- ME). 

Between Oahu and Molokai: Station 4114, 154-195 fathoms; Sta- 
tion 4116, 241-282 fathoms (Cat. No. 22597, U.S.N.M.); Station 

4117, 253-283 fathoms (Cat. No. 22600, U.S.N.M.). 
One of the prettiest and most abundant pennatulids in the col- 

lection. 
PENNATULA FLAVA, new species. 

Plate XLI, figs. 5 and 6. 

Length of a large specimen 200 mm. Stem, to first leaf with normal 

polyps, 100 mm. The stem has a small basal bulb and an elongated 

swollen portion commencing about 25 mm. above the proximal end, 
and gradually diminishing until the ordinary caliber is attained be- 

low the first leaves; varying, however, considerably in different speci- 
mens. Leaves not so closely approximated as is usual in the genus, 
those with normal polyps being about twenty-five in number on 
ach side; the larger ones being 20 mm. long by 34 mm. broad. They 

are an elongated triangle in shape. 
Polyps six to nine in number, decreasing toward proximal leaves, 

the last having but a single polyp. Calyces cylindrical, in a single 
row, directed toward the distal ends of the leaves, increasing in length 

from the proximal to the distal end of the leaf; average length of 
longest side, 2 mm.; margin with eight acute, elongated points. 

Spicules of the usual needle shape, bright yellow in color, usually 
of smaller size but abundant on the stem and rachis; almost absent 

on leaves except at their extreme bases, and on the polyp band; there 
being a few, however, on the general surface of the leaves. Those on 
the calyx walls larger, arranged in eight longitudinal rows, the upper 

ends of the rows projecting into the eight marginal points. 
Below the true leaves there is a long series of rudimentary leaves 

which dwindle away into mere spiny points. This series reaches to 
within 47 mm. of the basal end of the stem in a specimen 8 inches 
long. 
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Zooids.—Much less numerous than is usual in this genus. There is 
a row of eight to twelve on ventral side at junction of each leaf with 

the rachis, each zooid being surrounded by a circlet of spicules con- 
verging at their distal ends. 

Color.—Bright yellow throughout. 

Type.—Cat. No. 22579, U.S.N.M., Albatross station 4101, between 

Molokai and Maui, 122-143 fathoms. 

Distribution—Between Molokai and Maui: Station 8859, 138-140 
fathoms (Cat. No. 22576, U.S.N.M.). 

Between Maui and Molokai: Station 3864, 163-198 fathoms; Sta- 
tion 4102, 122-132 fathoms (Cat. No. 22578, U.S.N.M.). 

Off Laysan Island: Station 3957, 173-220 fathoms (Cat. No. 22581, 

Gi N.M.):. 
Northwest coast of the Island of Hawaii: Station 4079, 143-178 

fathoms (Cat. No. 22577, U.S.N.M.). 
The specimen from Station 3864 was 104 inches long. 

PENNATULA PALLIDA, new species. 

Plate XLI, figs. 9 and 10. 

Largest specimen 175 mm. long; stem to first rudimentary leaf 28 
mm.; rachis, including portion bearing the rudimentary leaves, 112 
mm. long. The stem is swollen at the base, with another bulging por- 
tion about 25 mm. above the end bulb. 

Functional! leaves nineteen on each side, long, much narrower pro- 
portionally than in other species, 11 mm. long, 4 mm. broad at base, 
recurved. 

Polyps usually four to each leaf, short, the calyces inclined toward 
the distal ends of the leaves so much that the outer side of one is 
adnate to the inner side of the next one nearly to the margin of the 
former; margin flaring, with about eight acute spines. Calyces 2 mm. 
long on inner side, and 2 mm. broad. 

Spicules——The spicules of this species are large and conspicuous, 
of the usual! needle-shaped type, crowded over the entire surface of 
rachis, stem, leaves, and calyces, their points often projecting, giving 
a harsn, hirsute appearance under a low magnification, except on the 
lower part of stem, which is comparatively smooth. The spicules are 
crisscrossed in every direction on leaves and lower part of calyces, 

but on the upper parts of the calyx walls they are vertical, and 

arranged in eight rib-like bands which project upward into the eight 
marginal teeth. The tentacles are without spicules. 

Zooids.—A row of about a dozen zooids joins the adjacent leaf 
bases on the ventral side of the rachis. There are other but shorter 
rows on the latero-dorsal ridge, which is plainly marked in this 
species. The hirsute appearance of the rachis, already referred to, 

makes it difficult to count the zooids with certainty. 
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( Dyan ie ae light frown or buffy. Palhd, ailoct Ww hate 

Type.—Cat. No. 22547, U.S.N.M., Albatross Station 4097, between 

Maui and Molokai, 286 fathoms. 

The largest specimen has no locality label. 
Distribution—Between Molokai and Maui: Station 3865, 256-283 

fathoms (Cat. No. 22552, U.S.N.M.) ; Station 3866, 283-284 fathoms 

(Cat. No. 22549, U.S.N. M. Ne 
Between Rie and Molokai: Station 3884, 284-290 fathoms (Cat. 

No. 25368, U.S.N.M.) ; Station 4082, 220-238 fathoms; Station 4088, 

297-306 unio (Cat. No. 22554, U.S.N.M.) ; Station 4090, 304-308 
fathoms; Station 4096, 272-286 fathoms (Cat. No. 22548, U.S.N-M.) ; 

Station 4097, 286 fathoms (Cat. No. 22547, U.S.N.M.). 
Northeast coast of Hawaii: Station 4081, 202-220 fathoms (Cat. 

No: 22550; WS NIM.) 

? PENNATULA PEARCEYI Kolliker. 

Pennatula pearceyi IKO6OLLIKER, Report on the Pennatulida dredged by 

H. M. S. Challenger during the years 1873-1876, 1880, p. 4 

A specimen secured at Station 3824 (Cat. No. 25865, U.S S.N.M.), 
south coast of Oahu, appears to belong to this species, althouel it is 

considerably longer and more slender than the type as described by 
Kolliker. The specimen is much mutilated, and is referred to this 

species with much doubt. 

The original specimen was taken by the Challenger south of the 
coast of Japan at a depth of 565 fathoms. 

Genus HALISCEPTRUM Herklots. 

Pennatulide in which the leaves are without spicules. 

HALISCEPTRUM ABIES Killiker. 

Halisceptrum abies Kortiker, Anatomische-Systematische Beschreibung 

der Aleyonarien, 1st Abth., Die Pennatuliden, 1872, p. 182. 

An incomplete specimen, which, like the one described by Kolliker 
from the Copenhagen Museum, is without stem and undeveloped 
leaves, was secured at Station 4101, north coast of Maui, depth 

122-143 fathoms. (Cat. No. 22588, U.S.N.M.) 
This specimen agrees well with the original describer’s exceed- 

ingly brief description, except that the calyces are more exserted. 
The specimen appears to have been broken off from the stem some 

time before it was captured. Indeed the proximal end is rounded, 

as if it were possible that it never had a true stem. 

The origial specimen came from Japan. 

ee ree wee 
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Color.—Stem and rachis creamy This, i poly bodies Dae nlc 

brown banded with yellowish white. 

Type.—Cat. No. 22534, U.S.N.M., Albatross Station 3909, north 

coast of Molokai, 308-322 fathoms. 

Distribution—South coast of Molokai: Station 38828, 281-319 

fathoms (Cat. No. 22531, U.S.N.M.) ; Station 3836, 238-255 fathoms 

(Cat. No. 22537, U.S.N.M:). 
Between Molokai and Maui: Station 3868, 294-684 fathoms (Cat. 

No. 22522, U.S.N.M.); Station 4096, 272-286 fathoms (Cat. No. 

99525, U.S.N.M.); Station 3898, 258-284 fathoms (Cat. No. 22538, 

U.S.N.M.). 
North coast of Molokai: Station 3909, 308-822 fathoms (Cat. No. 

99534. U.S.N.M.); Station 3910, 311-337 fathoms; Station 3911, 

334-337 fathoms (Cat. No. 22532, U.S.N.M.); Station 3919, 990-257 

fathoms (Cat. No. 22530, U.S.N.M.). 
Off Kauai: Station 3994, 330-3882 fathoms (Cat. No. 22529, 

U.S.N.M.);: Station 4017, 305 fathoms (Cat. No. 22541, U.S.N.M.) ; 

Station 4130, 283-309 fathoms (Cat. No. 22526, U.S.N.M.) ; Station 

4131, 257-312 fathoms (Cat. No. 22542, U.S.N.M.). 

South coast of Oahu: Station 4039, 670-697 fathoms. (Cat. No. 

29539, U.S.N.M.) 
Between Molokai and Oahu: Station 4105, 314-335 fathoms SS Jat. 

No. 22528, U.S.N.M.); Station 4118, 822 fathoms (Cat. No. 22535 

US:N.M.):. 
Northwest coast of Oahu: Station 4117, 253-283 fathoms (Cat. No. 

92536, U.S.N.M.); Station 4119, 84-167 fathoms (Cat. No. 22533, 

tc5-N; MM.) 
Northeast coast of Hawaii: Station 4081, 202-220 fathoms (Cat. 

Wo. 22527, U.S.N.M.): 
North coast of Maui: Station 4086, 283-308 fathoms. (Cat. No. 

99523, U.S.N.M.) 
Off Bird Island: Station 4176, 537-672 fathoms. 
This species is the most abundant one in the collection. 

Family UMBELLULIDZ Kolliker. 

Polyps very large, without calyces, and borne in a cluster at the 
end of an exceedingly long stem. 

Genus UMBELLULA Lamarek. 

Being the only genus in the family, it has the same diagnostic 
characters. 
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UMBELLULA CARPENTERI Kolliker. 

Umbellula carpenteri IXOLLIKER, pe on the Pennatulida dredged by 

H. M. S. Challenger during the years 1873-1876, 1880, p. 23. 

A number of specimens collected during the Hawaiian cruise at 
the following stations are referable to this species: 

Distribution.—N ortheast coast of Hawaii: Station 4060, 759-913 
fathoms. (Cat. No. 25348, U.S.N.M.) 

Between Oahu and Kaut: Station 4125, 963-1124 fathoms. (Cat. 
No. 25344, U.S.N.M.) 

Off Kaui: Station 4139, 512-839 fathoms (Cat. No. 25342, 
U.S.N.M.); Station 4187, 508-703 fathoms (Cat. No. 25345, 
WESANEME): 

The type specimen was secured by the Challenger in the North Pa- 

cific, south of Yeddo, from a depth of 565 fathoms. 

UMBELLULA JORDANI, new species. 

Plate XLII, fig. 3. 

Total length of large specimen about 400 mm.; polyps to tentacle 
bases 17 mm.; tentacles, not fully expanded, 11 mm. There is an 
end bulb at proximal end of the stem which is continuous with a 
swelling which is distinctly quadrangular in section. Otherwise the 
stem is quite slender, quadrangular in section, gradually merging at 
its distal end into the short rachis. 

Polyps nine, in largest specimen, eight being arranged around a 
central ninth, the whole head showing little trace of bilateral sym- 
metry in this specimen, although it is distinct in other and smaller 
ones. Polyp bodies smooth, not strongly corrugated as in LU. hualey?, 
which appears to be the most nearly related known species. 

Zooids.—Rather large, not very much crowded on terminal swell- 

ing, where they tend to assume a linear arrangement, the lines being 

continuous with the patches of zooids between the polyp bases. These 
patches are drawn into a long angle below. A few zooids are seen 
among the polyps on the dorsal side, and also on the lower swelling 

and end bulb. They are not so large as those of U. hualeyi. 
Spicules apparently wanting. 
Color.—In alcohol, stem nearly white; polyps umber brown, ex- 

cept where the surface is abraded. In the latter case the color is 

bluish white. 

This species resembles U7. huxleyi in color, and U. magniflora in 
arrangement of zooids, but does not have the conspicuous terminal 
flattened swelling of the latter. 

Named in honor of President David Starr Jordan, of Stanford 

University. 
Type.—Cat. No. 25319, U.S.N.M., Albatross Station 3985, off 

Kauai, 430-777 fathoms. 
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Distribution—Oft Kauai: Station 3985, 480-477 fathoms (Cat. 
No. 25319, U.S.N.M.); Station 3989, 385-500 fathoms (Cat. No. 

95322, U.S.N.M.); Station 3997, 418-429 fathoms (Cat. No. 25321, 

U.S.N.M.); Station 4185, 1,000-1,814 fathoms (Cat. No. 25220, 
W.S.N.M.). 

UMBELLULA GILBERTI, new species. 

Plate XLII, fig. 4. 

Total length of stem 185 mm.; end bulb and lower swelling to- 
gether 30 mm.; polyp body to tentacle base 8 mm.; tentacles 20 mm. 

Stem slender, with end bulb and swelling better differentiated 
than in the last species, the latter quadrangular in section. Sym- 
metry radial. 

Polyps, in best specimens, five in number; bodies smooth, longi- 

tudinally ribbed by the mesenteries showing through. Tentacles 
much longer in proportion than in U. jordani. 

Zooids very few in number, in groups of five or six between the 
bases of the polyps, apparently without tentacles. A few are seen 

sparsely distributed on terminal swelling. They are apparently 
absent from specimen from Station 4183. 

Color..—Stem very light brown; end bulb and swelling more de- 
cided sienna brown; polyps umber brown, the ribs lighter. 
Named for Prof. Charles H. Gilbert, of Stanford University. : 
Type.—Cat. No. 22586, U.S.N.M., Albatross Station 4183, off Kaui, 

957-1,067 fathoms. 

Off Bird Island: Station 3979, 222-387 fathoms. 

UMBELLULA, species. 

Blate, SUM, tig. 9! 

A fragmentary specimen was secured at Station 4126, between 
Oahu and Kauai, which had but two polyps and a very short portion 
of the stem below the rachis. 

This specimen is not sufficiently well preserved for specific descrip- 
tion, but the following points were made out: 

The two polyps are nearly opposite, with bodies about 13 mm. long 
and tentacles 23 mm. The body is much corrugated transversely 

and has eight longitudinal ribs. 

Rachis broad and club-shaped. 
Spicules very numerous, small, needle-shaped, crowded throughout 

the entire surface of rachis, polyps and tentacles. 
Zooids not easily distinguishable, but apparently rather sparsely 

distributed on surface of rachis and basal parts of polyps. 
This is the only U/mbellula in the collection that has evident spicules 

on the rachis and polyps. 

Proc. N. M. vol. xxxiv—08 
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Family PROTOCAULID Kolliker. 

Polyps on both sides of rachis in a single series, or in indistinct 
rows. Polyps small and without calyces. 

Genus PROTOCAULON Kolliker. 

Polyps alternate, sessile. Spicules absent. 

PROTOCAULON MOLLE Killiker. 

Protocaulon molle WOLLIKER Report on the Pennatulida dredged by H. M. 8. 

Challenger during the years 1875-1876, 1SSO, p. 26. 

A small specimen in poor condition answers well to the description 
and figure of this species given in the original description. 

Distribution.—West coast of Hawaii: Station 4036, 692 fathoms 
(Cat. No. 22548, U.S.N.M.). The type specimen was secured by the 

Challenger northeast of New Zealand at a depth of 700 fathoms. 

Family PROTOPTILID ® Kolliker. 

Rachis long and slender, bearing sessile polyps in a single series of 
indistinct rows on opposite sides. Calyces present. 

Genus PROTOPTILUM Kolliker. 

Zooids growing all around the rachis, leaving only the median ven- 
tral line uncovered. 

PROTOPTILUM WRIGHTI, new species. 

Plate XLII, fig. T. 

Length of colony 65 mm.; of stem to rudimentary polyps 21 mm. 
Stem rather slender, without appreciable bulb, but hooked at proxi- 

mal end, and with a slight swelling above the hook. Rachis larger, 
increasing in size to the distal end. 

Polyps usually in two rows, one on each side, but with an occasional 
one placed on the stem more toward the central line than the others. 
In general the polyps are alternately disposed, placed rather on the 
dorsal than the ventral side. They differ greatly in size, the smaller 
(younger?) ones being nearer the mid-dorsal lne than the others, 
thus giving in places an appearance of an arrangement in rows of 
two. There are many rudimentary polyps on the lower part of the 
‘rachis. Calyces almost entirely immersed, their inner margins being 
not at all exserted; margins without distinct teeth, although the 
needle-lhke spicules sometimes give an appearance of serration. 
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Calyces very small, not more than 14 mm. high. Polyps retractile, 
without spicules. 

Spicules needle-like, abundant, disposed longitudinally, or nearly 
so, throughout the colony. 

Zooids large, arranged on each side of a bare mid-ventral band. 

They are very sparsely distributed on lateral and dorsal surfaces. 
Each zooid is surrounded by a tuft of converging spicules. 

Color.—Deep rose red on rachis and calyces. Stem light yellow. 
The polyps were probably bright yellow in life, but are a yellowish 
white in alcohol. 

Type.—Northeast approach to channel between the islands of Maui 
and Molokai: Station 4096, 272-286 fathoms (Cat. No. 22585, 
U.S.N.M.) 
Named for Prof. E. P. Wright. 

Genus TRICHOPTILUM Kolliker. 

Polyps alternately arranged; margins of calyces with eight spines; 
spicules numerous in calyces and tentacles; zooids dorsal. 

TRICHOPTILUM ATTENUATUM, new species. 

Plate XIII, fig. 8. 

Colony exceedingly long and slender. Entire length 325 mm.; stem, 
from base to first rudimentary polyps, 112 mm. There is a slightly 
swollen end bulb, and a less pronounced gentle swelling about 37 mim. 
above it. Average diameter of stem about 1$mm. The stem is quad- 
rate in section. 

Polyps arranged somewhat irregularly in two dorso-lateral rows, 
sometimes opposite and sometimes alternate, large and small indi- 
viduals being interspersed. 

The individual polyps are large and conspicuous, with exceedingly 
elongated calyces which attain a length of 6 mm. and a diameter of 
14 mm. The basal part of the body is sharply differentiated from 
the distal, the former being transversely wrinkled and having the 
needle-like spicules crisscrossed, having a length of about 34 mm., 
and appearing somewhat like a short branch with which the second 
part or true calyx is continuous. This second part is somewhat 
swollen in the middle and bears eight narrow longitudinal bands of 
spicules continuing upward above the margin into eight sharp teeth. 
The tentacles are without spicules, and are arranged in a cylindrical 
vertical bundle in contraction. 

Spicules, needle-like, abundant in rachis and calyces. 
Zooids in short rows of two or three on dorsal surface, running 

obliquely inward from below the bases of the calyces. 
Color.—The stem and rachis is white, polyps umber-brown. 
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Type.—Cat. ines 25352 au S.N.M.: Albatross Station 3842, south 
coast of Molokai, 495-506 fathoms. Numerous specimens. 

The polyps of this species are very easily detached, and but few 
remain in place on the specimens secured, most of them having fallen 
to the bottom of the jar. 

Genus CLADISCUS Koren and Danielssen. 

Spicules absent or sparsely distributed; calyces present, but indi- 
cated only by the eight shallow lobes around the margin. 

CLADISCUS STUDERI, new species. 

Plate XLII, figs. 5, 6. 

Colony attaining a height of 150 mm.; end bulb not well developed 5 
stem with a stiff axis which is quadrangular in section, and measures 
41 mm. to the lowest rudimentary polyps. 

Calyees long, cylindrical, crowded on ventral and lateral surfaces 
so densely that no distinct arrangement in series can be discerned ; 
differing greatly in size, those of different sizes being intermingled, 
except on basal part of rachis where they are all small; the longest 

about 6 mm. in height. The calycine walls are so thin and so nearly 

devoid of spicules that the polyps appear to be without calyces at 

first view, and the walls are semitransparent, showing eight longitu- 

dinal bands corresponding to the mesenteries inside. The margin 
is ornamented by eight pointed angular flaps that are sometimes 

everted. The polyps are retractile and have long tentacles. 
Spicules are not entirely wanting, as in other species of the genus, 

but are very sparsely distributed, beg found mainly in the eight 
longitudinal bands on the polyp walls, where they are needle-like and 

colorless. On superficial examination the spicules appear to be en- 
tirely absent. 

Zooids are scattered in small groups of four or five between the 
bases of the polyps on the dorsal surface of the rachis. The ventral 
surface has a broad band entirely devoid of polyps and zooids. 

Color.—Very pale brown in the two specimens secured. 
Type.—Cat. No. 25347, U.S.N.M., Albatross Station 4002, off Kauai 

Island, 53-230 fathoms. 
Koren and Danielssen say that Cladiscus loveni and C. gracilis have 

well marked calyces, although K6lliker overlooked the fact. C. loveni 
is said to be entirely without spicules. 

The crowding of the polyps destroys the bilateral symmetry char- 
acteristic of the family, the only indication of such symmetry being in 

the bare ventral band. 
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Order GORGONACEA. 

Fixed colonial forms with a distinct axis cylinder composed of cal- 
areous or chitinous material. 

Section SCLERAXONIA, 

Axis composed of calcareous spicules, which are either free or fused 
into a solid mass. 

Family BRIAREIDA Wright and Studer. 

Axis cylinder composed of closely packed but distinct spicules. 

Genus PARAGORGIA Milne-Edwards. 

PARAGORGIA NODOSA Koren and Danielssen. 

Paragorgia nodosa KoreEN and DANIELSSEN, Nye Alcyonider, Gorgonider og 

Pennatulider tilh6rende Norges Fauna, Bergen, 1883, p. 18. 

A careful comparison of the single specimen secured by the A/ba- 
tross shows that it agrees with the original description in every essen- 

tial particular except in the matter of color, which is bright coral red 
with a white axis in the Hawaiian specimen. The color of the type 
specimen was yellowish red. 

The colony bears a striking superficial resemblance to Coralliuna, 
and was mistaken for that when first seen. 

Distribution—Ott the Island of Kauai: Station 4030, 423-438 

fathoms (Cat. No. 25357, U.S.N.M.). 

The original specimen was taken from the North Atlantic. off the 
coast of Norway. 

Family SCLEROGORGIDE Wright and Studer. 

Axis cylinder unjointed, composed of a horny substance and ageglu- 
tinated calcareous spicules that are easily separated. Polyps com- 
pletely retractile. 

Genus KEROEIDES Wright and Studer. 

Calyces in the form of warty verrucz, in two lateral rows. Spicules 
of axis smooth, spindle-shaped. 

KEROEIDES GRACILIS Whitelegge. 

ower gracilis WHITELEGGE, Memoirs of the Australian Museum, ITI, 

PG 1899, p. 308. 

Quite Wii Mis specimens of this species were found in the 
Hawaiian material. 
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Distiahunn —South ae ‘of Molo Station 3838. 92-9192 

fathoms; Station 3853, 115-134 fathoms (Cat. No. 22563, U.S.N.M.) ; 
Station 3859, 188-140 fathoms. 

Section HOLAXONTA, 

Colony with an axis consisting of amorphous horny ay calcareous 

material, or both, and not pierced by longitudinal canals, excepting 

a central one. 

‘amily ISTD-E Gray (modified by Wright and Studer). 

Axis cylinder composed of alternating horny and calcareous joints, 

the latter not of fused spicules, but amorphous. 

Genus CERATOISIS Percival Wright. 

Branches, when present, arising from the calcareous joints of the 
axis cylinder. Polyps nonretractile, a circlet of diverging spicules 
around the oral region. Spicules smooth. 

. 

CERATOISIS FLABELLUM, new species. 

Plate XLITI, fig. 1; plate XLVII, fi 

All of the specimens were secured in a fragmentary condition. 
The largest piece is about 275 mm. long; calcareous nodes 17 to 27 

mm. long, horny nodes 1$ mm. long. The branches arise from the 

calcareous joints, on opposite sides of the stem; irregularly disposed 

but all in the same plane. Polyps on front and sides of stem and 
branches, unequally distributed, often denser on one side than on the 
other, standing at various angles with stem; about 4 mm. high, 2 mm, 

broad, cylindrical. The tentacles are folded loosely over the oral disk. 

Spicules very long needles, attaining a length in some instances of 

5 mm.; vertical in walls of calyces, on the distal portion of which 
they project upward as sharp points between the tentacle bases. The 

proximal part of calyx wall is overlaid with similar long needle- 
shaped spicules, often more or less obliquely disposed. Similar spic- 
ules are sparsely disposed in the cortex, where they are longitudinally 

disposed, and sometimes branched at one end, the two or three 
branches being parallel to the axis of the spicule. 

The main stem and larger branches appear to be somewhat flat- 
tened. The polyps are distributed on all sides of smaller terminal 
branches, but are usually thicker on the edges. 

Color.—lIvory white, the nodes purplish brown. 
Type—Cat. No. 25390, U.S.N.M., Adbatross Station, unknown, 

Hawaiian Islands. 
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Distribution —Oft the coast of Kauai: Station 3998, 228-235 fath- 

oms (Cat. No. 25391, U.S.N.M.). 
Northeast coast of Hawaii: Station 4058, 190-195 fathoms (Cat. 

No. 22587, U.S.N.M.). 
The largest specimen, taken as a type for the above description, 

was without a locality label. 

CERATOISIS PAUCISPINOSA Wright and Studer. 

Ceratoisis paucispinosa Wrianr and STUDER, Report on the Aleyonaria col- 

lected by H. M. S. Challenger during the years 1873-1876, 1889, p. 28. 

A fragmentary specimen with but four joints and the polyps much 
decomposed agrees fairly well with the original description of this 

species. 
Distribution.—North coast of Molokai: Station 8904, 295 fathoms 

(Cat. No. 22584, U.S.N.M.). 
The type specimen was taken by the Challenger off the coast of 

Japan, 345 fathoms. 

CERATOISIS GRANDIS, new species. 

Plate XLIII, fig. 2; plate XLIX, fig. 3. 

Two fragments of the denuded axis measure, together, 437 mm., 
the indications being that the entire specimen was much longer. 
Caleareous internodes excessively elongated, none being certainly 
complete ; measurements, 140 mm., 118 mm., 105 rhm., and 70 mm. 

(the latter evidently broken). These internodes vary from 8 mm. 
to 24. mm. in diameter. There are but two horny internodes present, 
measuring 4 mm. and 24 mm. in length, the longer one being be- 
tween the stouter calcareous internodes, and these latter are also the 

longest. All of the caleareous internodes have a distinct central 

canal. 
The polyps were all detached from the axis, but were wrapped 

in a cloth with it. They are typical of the genus Bathygorgia of 
Wright and Studer, which is here included with Ceratoisis. Polyps 
large. slender-bodied, arising from a basal expansion and ending 
in an expanded distal part bearing the tentacles; length, 45 to 8 mm. ; 

diameter below distal expansion 1 mm., across distal part 25 mm.; 

tentacles not fully retracted, but coiled over the mouth. 

Spicules long, slender, sometimes slightly forked, rarely cruciform, 
often bar-like, sometimes approaching the needle-like form; appar- 
ently absent from the skin-like coenenchyma peeled from the axis; 
but slender spicules are present in the basal expansions of the polyps. 
Very large spicules surround the polyps, arranged Wertically in the . 

calyx walls, although they are often inclined to be more or less diag- 

onal; strong spicules projecting up from the tentacle bases, and large 
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bar-like ones placed haphazard, as it were, on the tentacle bases, 

giving an exceedingly unkempt appearance. Small bar-like spicules 

are placed transversely on the distal parts of the tentacles. 
Color.—Polyps straw yellow, stem ivory white, horny internodes 

very dark brown. 
Type.—Cat. No. 22559, U.S.N.M., Albatross Station 4174, off Bird 

Island, 735-865 fathoms. 

Genus LEPIDISIS Verrill. 

Axis with long tubular calcareous joints, alternating with short 
horny ones from which the branches arise. An external layer of small 
scale-like spicules is found covering the large fusiform spicules. 

LEPIDISIS LONGIFLORA Verrill. 

Lepidisis longiflora VERRILL, Bull. Mus. Comp. Zool., XI, No. 1, 1888, p. 19. 

A specimen taken by the A/dbatross, northwest coast of Oahu, at 
Station 4121, 316-251 fathoms (Cat. No. 25358, U.S.N.M.), agrees 

with the original description of this species. 

The type and other specimens studied by Verrill were taken from 
four stations in the West Indies, at depths of from 461 to 805 fathoms. 

Genus ACANELLA Gray (emended by Verrill). 

Branches arising from the short horny internodes of the axis cylin- 
der, spicules numerous in tentacles. No external layer of scale—like 
spicules. 

ACANELLA EBURNEA (Pourtalés). 

oy Mopsea eburnea PourTaLes, Bull. Mus. Comp. Zool., I, 1868, p. 152. 

A specimen which I refer with doubt to this species was secured at 
Station 4121, northwest coast of Oahu, 216-251 fathoms. It is much 
broken, but was probably about 18 inches high. Branching very 
irregular, with a tendency to the formation of whorls. The polyp 

spicules were smaller than described by Verrill, but otherwise much 

the same. 

The specimens studied by Pourtalés and Verrill were taken from 
five stations in the West Indies, at depths of from 288 to 955 fathoms. 

Family PRIMNOID-# Valenciennes (emended by Verrill). 

Colonial forms with calcareous roots. Axis cylinder calcareous or 
horny, but never with alternating caleareous and horny joints. 

Calyces prominent, almost always with an operculum composed of 
eight scale-like spicules, and movable. Polyps often in whorls. 

Spicules usually scale-like. 
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Subfamily PRIMNOIN 4% Versluys. 

Operculum present. Scales large, not more than eight rows on 
polyp body, each row that is complete containing at least five scales, 

Genus AMPHILAPHIS Wright and Studer. 

Colony flabellate; calyces club-shaped, arranged in pairs on basal 
parts of branches, and irregularly distributed on distal parts. 

AMPHILAPHIS BISERIALIS, new species. 

Plate XLIII, fig. 3; plate XLVII, fig. 4. 

The single fragment secured was 65 mm. high, and consisted of a 
stem or branch giving off alternate branches at intervals of about 

18 mm. 

The polyps are small, 14 mm. long, club-shaped, nearly straight, 
and form an acute angle with the stem or branch. They are strictly 

opposite on the main stem, and nearly always on the branches; but 

on the distal ends of the latter they are sometimes in whorls of three. 
The calyx walls are covered with large imbricating squamous spicules 
in about five whorls, and usually four longitudinal rows. Scales often 
ctenate on the distal edges and also often show undulating edges; 
surfaces often sculptured with radiating lines or furrows. Oper- 
culum nearly concealed, in side view, by the last whorl of body 
spicules, composed of broadly triangular scales, ribbed and _ fluted. 
Sometimes the alternate opercular scales are elevated and depressed, 
giving the appearance of two whorls of four each. 

Spicules on stem and branches broad, scale-like, lamelliform, and 
much larger than in Caligorgia gilberti, which otherwise resembles 

this species. They are usually rounded, oval or ovate in outline. 
Color light buffy throughout. 
Type.—Cat. No. 22583, U.S.N.M., Albatross, station 3982, off 

Kauai, 40-233 fathoms. 

Although this species does not quite agree with the definition of 
the genus Amphilaphis, it seems to me to belong here, the opposite 

disposition of the polyps making it necessary to remove it from 
Plumarella, to which it is closely allied. 

The sculpturing of the scales seems to indicate a close affinity with 
Caligorgia, from which it is separated by the fact that the polyps 
are not appressed to the cortex, as in that genus. 

AMPHILAPHIS REGULARIS Wright and Studer. 

Amphilaphis regularis WRicgHT and StruperR, Report on the Alcyonaria col- 

lected by H. M. S. Challenger during the years 1873-1876, 1S89, p. 71. 

A single specimen in the Hawanan collection is referred to this 

species. 
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Distribution.—Ott French Frigate Shoal; Station 3973, 395-897 
fathoms (Cat. No. 25386, U.S.N.M.). 

Specimens were secured by the Challenger in the South Atlantic, 
near Tristan da Cunha, at a depth of 75 fathoms; and off Nightin- 
gale Island, 100-150 fathoms. 

Genus CALIGORGIA Gray (emended by Studer). 

Calyces bilateral, appressed to the cortex. Spicules scale-like, often 
with conspicuous sculpturing in the form of radiating ridges and 
ctenate edges. 

CALIGORGIA GILBERTI, new species. 

Plate XLIII, fig. 4; plate XLVII, fig. 6. 

Colony (incomplete) about 325 mm. high. Main stem wavy in out- 
line, giving off alternate branches which themselves often resemble 
the main stem and which give off alternate branchlets at intervals of 

about 18 mm. The whole colony is flabellate in form. 
Calyces arranged in whorls of five (rarely four) to seven, rather 

closely approximated, club-shaped, with their inner sides appressed to 

the cortex. Height, 1$ mm. 

Spicules on calyx walls squamiform, numerous, with imbricating 
edges, distal edge often ctenate. The rows of scales are in annular 
whorls, and the more distal ones are often sculptured with radiating 

lines ending in the points which form the ctenate distal edges of the 
scales. Opercular scales eight, broad, flat, curved, the ventral ones 

not being notably smaller than the dorsal. 
The distal ends of the polyps are bent strongly toward the cortex, 

so as to face the stem or branch. 
Color.—Light yellow in alcohol. The fresh specimens were a 

bright corn yellow. 
Named for Prof. Charles H. Gilbert, of Stanford University. 
Type.—Cat. No. 25364, U.S.N°M., Albatross Station 4130, off 

Kauai, 283-309 fathoms. 
eit .—Off Kauai: Station 3992, 528 fathoms (Cat. No. 

25363, U.S.N.M.); Station 4130, 283-309 fathoms (Cat. Nos. 25364 
and 25388, U.S.N.M.); Station 4132, 257-312 fathoms (Cat. No. 

99592, U.S.N.M.); Station 4134, 225-324 fathoms. Off Hawaii: 

Station 4041, 382-253 fathoms. 

Genus STENELLA Gray. 

Polyps in whorls, with their calyces rigidly extending at right 
angles from branches. Body scales very large, in less than five rows, 

and very distinct from the opercular scales. 
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STENELLA HELMINTHOPHORA, new species. 

Plate XLIV, figs. 6-9; plate XLVI, fig. 5. 

Specimens much broken up. Colony evidently large, one stem being 
13 mm. in diameter and densely calcareous. Branching not easily 
made out owing to the greatly broken condition of the specimens. 
Main branches irregularly distributed, branchlets dichotomously di- 
vided, with a tendency for the twigs to lie in the same plane. * 

Polyps irregularly distributed on main stem and branches, and in 
irregular whorls of four on the terminal twigs, length about 4 mm., 
shape cylindrical with a greatly expanded distal end, which flares 
like the mouth of a trumpet. The calyces project rigidly from the 
stem at right angles. 

Spicules very large and squamiform, concave on cortex, with con- 
vexity resting on stem or branch, less concave on calyx where the 
scales are in about four whorls with three or four to a whorl. First 
whorl longest, often consisting of but two scales; third whorl shortest ; 

the first, second, and third whorls forming a cylinder, but with their 
distal edges often elevated and more or less frilled. The distal whorl 
is much expanded at its margin, forming a cup composed of four 
scales (two larger and two smaller) inclosing the operculum. The 
operculum is composed of eight scales, each of which has a lamelli- 
form raised edge, giving the appearance of eight vertical concentric 
plates. The operculum extends considerably beyond the calyx wall. 

The spicules of the cortex are scale-like, fluted, often convex, with 

the convexity attached to the stem or branch. 
Nearly all of the specimens were infested with an annelid, which 

had, by its presence, modified the first whorl of body scales so that 
they formed a sort of a tunnel, running along the branches, in which 
the annelid lived. These modified scales are enormously enlarged, 
two rows of them arching over and meeting each other above, form- 
ing an arcade. These arcades cover the greater part of one side of 
the branches in many specimens, and it is scarcely to be wondered at 
that Wright and Studer took this arcade or tunnel to be a normal 
structure. 

In several specimens small simple-armed basket fish were exces- 

sively numerous, and these, too, seemed to have modified in some de- 

gree the cortex scales. 
This species differs from Stenella spinosa in color of stem, and in 

having much more slender polyps; and from S. johnstoni in the 
number of whorls of spicules, and in the operculum. 

“ Report on the Alcyonaria collected by H. M. S. Challenger during the years 

1873-1876, p. 53. Here the authors regard this structure as a generic character 

of the genus Calypterinus, an error that has already been corrected -by Studer. 

(See Alcyonaires provenant des campagnes de l’Hirondelle, 1886-1888, 1901, 

p. 40.) 
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Type. —Cat. No. 25385, U. S. N. Me between Molokai and Maui: 

Station 39738, 32-87 fathoms. 

Distribution.—Between Molokai and Maui: Station 3868, 294-685 
fathoms (Cat. No. 253874, U.S.N.M.); Station 3973, 32-87 fathoms 

(Cat. Nos. 25317 and 25385, U.S.N.M.) ; Station 3974, 21-28 fathoms. 
Ot! Bird Island: Station 4157, 762-1,000 fathoms. 
The bathymetric distribution of this species is greater than of any 

other in the collection. 

Subfamily CALY PTROPHORIN 44 Versluys. 

Spicules of calyx body reduced to two or three pairs of large scales. 
Operculum conspicuous, turned toward base of branch, and in con- 
tact with the branch when the polyp is retracted. 

Genus STACHYODES Wright and Studer. 

Calyx body armed with three pairs of large scale-like spicules; 
basal scales usually not entirely encircling the body. 

STACHYODES ANGULARIS, new species. 

Plate XLIII, fig. 7; plate XLVIII, fig. 1. 

But a few fragments were secured, the largest being a branch about 

{25 mm. long, giving off regularly disposed unilateral branchlets, 
six in number, all in one plane. 

Calyces arranged in verticils of four or five, which are closely ap- 
proximated, but leave a part of the stem appearing between them. 
The calyces in this species appear to face upward, instead of down- 

ward as in the preceding species. 
The calyx is composed of a series of three annular spicules, the 

proximal one being a short inconspicuous collar, incomplete on its 
inner side. The second has outer profile straight, outer side ending 
in two blunt lateral spines and very much longer than the inner side. 
The third or distal annular spicule is turned so as to form an acute 
angle with the second, its outer profile is straight, its lower edge is 
overlapped by the second, and its distal end is terminated by a round 
smooth margin. 

Opercular scales thin and delicate, longer than in other species in 
the collection, and form a rather delicate turret or cone. 

The spicules of the cortex are thin, lamelliform, and much smaller 

than those forming the calyces. 
Color, in alcohol, white throughout; axis, where denuded, with a 

golden gloss. : 
Type.—Cat. No. 25346, U.S.N.M. The specimens of this species, 

in two bottles, had no locality label. 
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STACHYODES REGULARIS Wright and Studer. 

A specimen of this species was dredged at Station 3879, south of 
Lanai Island, 923-1,081 fathoms. The original specimens were se- 
cured by the Challenger in the South Atlantic, near Tristan da Cunha, 
75-150 fathoms. 

STACHYODES DICHOTOMA Versluys. 

Stachyodes dichotoma Verstuys, Die Gorgoniden der Siboga-Expedition, 

II, Die Primnoide, 1906, p. 88. 

Several specimens referred to this species were secured by the 
Bureau of Fisheries steamer Albatross. Each specimen had coiled 
around its branches a simple-armed basket fish, probably belonging 
to the genus Ophiocreas. One specimen was 14 inches high. 

Distribution.—Oft Kauai: Station 3989, 388-500 fathoms (Cat. No. 

29561, U.S.N.M.); Station 4018, 399-419 fathoms; Station 4080, 
493-438 fathoms (Cat. No. 25376, U.S.N.M.) ; Station 4182, 671-957 
fathoms (Cat. No. 25375, U.S.N.M.). 

The species were secured by the Siboga Expedition in the Celebes 
Sea, off Menado, 1,264-1,165 meters; Kei Island, 204 meters; Arafura 
Sea, 984 meters. 

STACHYODES BOWERSI, new species. 

Plate XLIII, figs. 5, 6; plate XLVIII, fig. 2. 

Colony about 225 mm. high. Basal portion white, solidly calca- 
reous except at the center of axis; eight erect branches are given off 
immediately above the base, all of which shortly divide into three 
erect branchlets, some of which continue without further division, 
but most of which again branch dichotomously. All of the branches 
are erect and approximately parallel. 

The calyces are in whorls of four, and face downward, each calyx 
bearing a series of whorls of broad scale-like spicules, two to a whorl, 
each whorl being strongly frilled and dentate on its outer (lower) 
margin, each being costate in a longitudinal direction, and each 
whorl overlapping its successor. One scale of each pair also over- 
laps its fellow laterally. The first, or upper whorl, is much broader 
in its dorsal part, narrows beneath into a mere collar or rim, and 
distally expands into a broadly frilled margin with four to seven 
jagged uneven teeth. : 

The second (middle) whorl is incomplete on its inner side, and its 
outer side is shorter than that of the first whorl; it ends in a frilled 
expanded margin in which the teeth are less prominent than in the 
first whorl. The third (distal or lower) whorl is the largest, and the 
margin is conspicuously frilled and dentate, or rather lobular, the 
teeth being less pointed than in the first whorl. 
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The operculum consists of eight delicate lamellar spicules which 
overlap laterally in regular order, reminding one of the blades of a 
turbine wheel; scales all of nearly the same size. 

The height of the polyp, measuring directly and not around the 

curve, is 6 mm., and its diameter is about 25 mm. 
The cortex spicules are long, delicate, flattened scales. 
Color of stem and branches pale yellow, polyps pure white (in 

alcohol). 

This species differs from Stachyodes clavata Versluys in having all 
three whorls of body scales about equally expanded and fluted. 
Named in honor of George M. Bowers, the U. S. Commissioner of 

Fisheries. 
Type.—Cat. No. 25877, U.S.N.M., Albatross Station 4153, near Bird 

Island, 962-1,059 Sion 

Additional locality.—Otf Nuhau: Station 4174, 735-865 fathoms. 

Genus CALYPTROPHORA Wright and Studer (emended by 
Versluys). 

Calyx body with but two pairs of very large scale-like spicules, 
both of which usually, but not always, entirely encircle the polyp. 

CALYPTROPHORA JAPONICA Gray. 

Calyptrophora japonica GRAY, Proc. Zool. Soc. London, 1866, p. 41. 

Several specimens of this highly variable form were secured, most 
of which seemed to belong to C. japonica No. 3 of Versluys.* 
Distribution.—Between Maui and Molokai: Station 3882, 136 fath- 

oms (Cat. No. 25369, U.S.N.M.). 
Between Honolulu and Kauai: Station 4007, 508-557 fathoms 

(Cat. No. 25370, U.S.N.M.). 
Between Molokai and Oahu: Station 4108, 411-442 fathoms. 
This species was secured by the Challenger off the Fiji Islands, 

depth 610 fathoms; also by the Siboga expedition at several locali- 
ties in the East Indies at depths varying from 12 to 1,264 meters. 

The type is said to have come from the Japan Sea. 

CALYPTROPHORA WYVILLI Percival Wright. 

Calyptrophora wyvilli PERCcIVAL WricHtT, Narrative, Challenger Expedition, 

1885, p. 690. 

A very fine colony of this species was secured at Station 3997, off 
Kauai, 418-429 fathoms; also at Station 4019, off Kauai, 409 fathoms. 

Secured by the Siboga expedition from the Celebes Sea at a depth of 
1,080-1,264 meters. 

The Challenger secured the type from the West Pacific at a depth 

of 600 fathoms. 

«Die Gorgoniden der Siboga-Expedition, II, Die Primnoidz, 1906, p. 118. 



no. 1624. DESCRIPTIONS OF HAWAIIAN ALCYONARIA—NUTTING. 579 

CALYPTROPHORA VERSLUYSI, new species. 

Plate XLIII, fig. 8. 

Colony incomplete, about 250 mm, high, flabellate in general form, 

dividing near the base into four main branches, two of which remain 

undivided, and the others again divide each into four branches, one 
of which on each side gives off branchlets from its inner side only, 

the others being undivided or dichotomously branched. 
Calyces arranged in whorls of four, except at the extreme bases 

of main branches, where there are six in a whorl, their opercula 

turned basally. The whorls are about 6 mm. apart from base to base. 
Buccal pair of scales large, their distal ends with three to seven 

(usually four) large, jagged, irregular teeth, forming a complete 
ring. Basal scales with four (sometimes two) long slender spines, 
the four seeming to arise from the splitting of the original two. The 
spines vary greatly in younger specimens, the distal border of the 

buccal scales being merely scalloped, and there are but two spines to 

each basal scale. 
Opercular scales eight, the abaxial and outer lateral being much 

longer and more flattened than the other four, which they overlap 
and almost conceal. 
A pair of very small, almost linear, cortex scales abut against and 

overlap the basal scales on their proximal sides. 
" The cortex scales are thin, elongated, and irregular in form. 

Color.—General color white, the axis appearing gray as seen 
through the cortex scales. The bare axis is a very dark brown, with 
a coppery luster. 

This species is named in honor of J. Versluys, jr., the author of 
the report on the Gorgonacea of the Szboga expedition. 

Ty pe.—Cat. No. 25382, U.S.N.M., Albatross Station 4007, between 
Honolulu and Kauai, 508-557 fathoms. 

Additional locality — Off Kauai: Station 3997, 429 fathoms. 

Family MURICEID Verrill. 

Axis horny. Polyps without a true operculum, with a collarette 
of transverse spicules immediately below the tentacle bases. A 
pseudo-operculum is formed by the spicules on the tentacles, when 
the latter are folded. QC&sophageal part of body wall without 
spicules, and retractile within the basal portion, which has spicules. 

Genus ACANTHOGORGIA Gray (emended by Verrill). 

Calyces elongated, cylindrical, expanded distally. Body spicules 
in eight longitudinal rows arranged en chevron, margins armed with 
eight bundles of sharp projecting spines. 
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ACANTHOGORGIA ARMATA Verrill. 

Acanthogorgia armata VeRRILL, Amer. Journ. Sci., XVI, 1878, p. 376. 

It appears to me to be likely that the Acanthogorgia spinosa of . 
Hiles® is a synonym of this species. The specimens in the Ha- 
waiian collection vary considerably among themselves. 

Distribution Between Molokai and Oahu: Station 4107, 350-355 

fathoms (Cat. No. 22556, U.S.N.M.). 

Off Bird Island: Station 4156, 286-568 fathoms (Cat. No. 25381, 

LOM See Eye 
Vicinity of Niihau Island: Station 4179, 378-426 fathoms (Cat. 

No. 22557, U.S.N.M.). 
The original description was based on specimens taken from off the 

New England coast, from depths of 304 to 524 fathoms. 

Genus PARAMURICEA Kolliker (emended by Verrill). 

Bases of contracted tentacles bearing spicules arranged en chevron, 
forming an eight-rayed pseudo-operculum. Spicules of calyx walls 
forming eight longitudinal bands. 

PARAMURICEA ZQUATORIALIS Wright and Studer. 

Paramuricea equatorialis WricHT and StupEr, Report on the Alcyonaria 

collected by H. M. S. Challenger during the years 1873-1876, 1889, 

p. 100. 

A specimen from Station 3859 (Cat. No. 25366, U.S.N.M.) agrees 
with the original description and figures except that the spicules are 
not so decidedly curved in our specimen, and do not show such de- 
cided “ stachenplatten.” The calyces are exceedingly varied in form, 
from a truncated cone to a short cylinder. 

The figures in the Challenger report do not agree with the descrip- 
tion in the text as to the proportion of height to diameter of the 
polyps. 

The type specimens were faken by the Challenger near St. Pauls 
Rock, South Atlantic, from a depth of 80 fathoms. 

PARAMURICEA HAWATIENSIS, new species. 

Plate XLIV, fig. 1; plate XLVIII, fig. 3. 

Colony large, robust, flabellate in outline, incomplete, 200 mm. in 
height. Main stem about 8 mm. in diameter, irregularly bent, giv- 
ing off irregularly spaced lateral branches which resemble the main 
stem; branches showing a tendency to branch on one side only, but 
in some cases the distal branchlets are alternate; branch terminations 
abruptly enlarged and usually bearing a group of two to four later- 
ally placed polyps. 

“ Zoological Results of the Willey Expedition, Pt. 2, p. 118. 
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Polyps irregularly but sparsely scattered over main stem and larger 
branches, more approximate on distal parts, where they often be. 

come quite regularly alternate; those on the same side being about 

3mm. apart. They project at a right angle from the branches and 

are 2 to 3 mm. high to the end of the operculum, varying from a 
rough cylinder to the frustrum of a cone in shape; average diameter 
below collar about 2 mm. 

Spicules warty spindles, large and stout, often forked or branched, 
arranged in circles at bases of the calyces, and vertically placed in 
the calycular walls without forming eight longitudinal coste that 
are as distinctly marked as in other species of this genus. At the 
margin a few not very prominent points arise. The collar is quite 
well marked, and is composed of rather slender spindles with in- 
conspicuous verruce or none. The opercular spicules are slender, 

curved, warty spindles, covering the dorsal side of the tentacles in 
longitudinal bundles of four to eight. Spicules of the ccenenchyma 
rough, coarse spindles arranged longitudinally, in a general way, 
but often more or less irregular in disposition. 

Color of main stem and branches dark golden brown. The rest 
of the colony is grayish brown. 

Type.—Cat. No. 25353, U.S.N.M., Albatross station 4186, off 
Kauai, 508-682 fathoms. 

Genus ANTHOMURICEA Wright and Studer. 

Calyces cylindrical, projecting perpendicular to the axis. Spindle- 
shaped spicules arranged en chevron both on body walls and on 
proximal parts of tentacles. 

ANTHOMURICEA TENUISPINA, new species. 

Plate XLIV, fig. 2; plate XLVIII, fig. 5. 

Colony flabellate in form, attaining a height of about 375 mm., 
growing from a basal disk-shaped concave flap of leathery con- 
sistency. Stem 7 mm. thick, almost straight proximately and sinu- 
ous distally, giving off large and small branches on opposite sides; 

branches subdividing several times, sometimes giving off regularly 
opposite twigs, and at others showing no regularity whatever. 

Polyps scattered sparsely on the main stem and branches, more 
crowded distally. On the branchlets they are arranged in irregular 
whorls of three or four, and are only about 2 or 3 mm. apart. The 
twigs end in a broad lobular expansion on which is placed a group 
of three to five polyps. 

Proc, N, M, vol, xxxiv—08 38 
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Calyces low truncated cones. The polyp is greatly constricted just 
below the collar, and above it the tentacles arise in a perpendicular 
group, the outline of the mass of tentacles being a truncated oval 
when viewed laterally. Height of polyp and calyx about 2 mm. 

Spicules, small warty spindles disposed transversely around the 
bases of the calyces, and in eight double rows arranged en chevron 

in their walls. Those of the collar are more slender and curved at 
the ends; while those of the tentacles are much smaller, more slender, 

arranged en chevron basally, but distally they are disposed in numer- 
ous more nearly parallel longitudinal rows. The spicules of the 
cortex are sometimes scale-like, but are usually stout warty spindles, 
sometimes very irregular in their disposition, at others longitudinally 

disposed. 
Color.—Stem and branches, where bare, a dark rich brown; polyps 

a much lighter yellowish brown. When dried, the spicules of the 
cortex give the colony a silvery appearance. 

This is one of the largest and handsomest species in the collection. 
Type.—Cat. No. 25383, U.S.N.M., Albatross Station 4178. Near 

Niihau Island, 319-378 fathoms. 

Genus CLEMATISSA Wright and Studer. 

Termination of branch always formed by a polyp. Calyces bluntly 
conical, arranged in short spirals. Spicules exceedingly varied in 
shape, those in calyx walls arranged irregularly, those on tentacle 
bases en chevron. 

CLEMATISSA ALBA, new species. 

Plate XLIV, fig. 4; plate XLVIII, fig. 4. 

Colony incomplete, about 22 mm. high, consisting of a sinuous 
stem giving off two large unequal branches about 50 mm. apart. The 
branches and main stem are equal in diameter and similar in appear- 
ance, each ending in an irregular cluster of polyps. The calyces are 
disposed in an irregular spiral, project at a right angle from the 
stem and branches, although their distal ends may be inclined either 
toward the distal or proximal end of the colony; unusually large in 
size, cylindrical, sometimes attaining a height of 54 mm. to the top 
of the operculum, and a diameter of 3 mm. across the top of the 

calycular wall. The tentacular part of the polyp is abruptly con- 
stricted from the body, and is quite high; the basal half of the ten- 
tacles being held vertically, and the distal half bent abruptly over 
the oral disc. 

The spicules are warty spindles, sometimes flattened and branched. 
Those of the calyx walls are proportionally small and inclined in all 
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tinct, formed of annularly disposed spicules. The opercular spicules 
are in bundles of a dozen or more, parallel and vertical, rather short 
with blunt ends, arranged en chevron at the very bases of the tenta- 

cles. Spicules of the cortex with a tendency toward a longitudinal 
arrangement, although there is much irregularity in their disposition. 

Color.—The axis, cortex, and calyces are all creamy white in color 

(in alcohol), so that the colony bears a striking resemblance to a 
coral. 

Type.—Cat. No. 25378, U.S.N.M., Albatross Station 4157, off Bird 

Island, 762-1,000 fathoms. 

CLEMATISSA TENUE, new species. 

Plate XLIV, fig. 3; plate XLIX, fig. 2. 

Colony straggling in habit, attaining a height of 150 mm., some- 
times unbranched and at others very sparsely branched. In one 
specimen there are two very short branches very distant from each 

other, and in others there are several long, straggling, irregularly dis- 
posed branches. 

Calyces arranged in rather irregular spirals which grow closer 
toward the distal ends of the branches. Branches terminating in a 
polyp. The calyces are very low dome-shaped, spreading at their 
bases, which are often contingent. 

Polyps, when expanded, arising abruptly from the summit of the 

calyx, where they assume the form of a miniature acorn; sometimes 
the polyp is greatly elongated and the tentacles are extended and not 

folded over the mouth as usual, but generally the attitude is the char- 

acteristic one of the family. The expanded polyp shows eight longi- 
tudinal bands of warty spicules. 

Spicules usually small, exceedingly varied in shape. Those of the 
ceenenchyma are almost scale-lke in appearance, and their outer edges 

seem to overlap the inner edges of those in the next row; edges jagged 
and irregular. The spicules of the calyx walls are similar to those 
just described. The collaret is evident, the spicules at the bases of 
the tentacles are warty spindles arranged en chevron, and the re- 
mainder of the tentacular spicules are longitudinally arranged. There 
are many warty spindles in the cortex, often with projections on one 
side, sometimes curved or branched. 

Color.—Gray. 
Type.—Cat. No. 22569, U.S.N.M., Albatross Station, 4102, between 

Molokai and Maui, 122-132 fathoms. 

Distribution.—Between Maui and Molokai: Station 3856, 127 fath- 

oms (Cat. No. 22566, U.S.N.M.) ; Station 3857, 127-128 fathoms (Cat. 
No. 22570, U.S.N.M.) ; Station 3858, 128-138 fathoms; Station 3859, 
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38-140 fathoms (Cat. No. 22567, U.S.N.M.) ; Station 3862, 108-127 
fathoms (Cat. No. 22565, U.S.N.M.) ; Station 3864, 163-198 fathoms; 
Station 4102, 122-132 fathoms (Cat. No. 22569, U.S.N.M.). 

CLEMATISSA VERRILLI Wright and Studer. 

Clematissa verrilli Wright, Report on the Alcyonaria collected by H. M. 8. 

Challenger during the years 1873-1876, 1889, p. 107. 

A fragmentary specimen taken off the north coast of Maui, at Sta- 
tion 4098, 95-152 fathoms (Cat. No. 22593, U.S.N.M.), is referred to 
this species. 

The type was secured by the Challenger off Tristan da Cunha 

Island, from a depth of 360 fathoms. 

Genus MENELLA Gray. 

Colony unbranched ; calyces on all sides of stem, closely set; polyps 

retractile, in retraction leaving an oblong concavity at the summit 
of the calyx. 

MENELLA GRANDIFLORA, new species. 

Plate XLIV, fig. 5; plate XLVIII, fig. 6G. 

Colony an unbranched stem arising from a disk-like leathery base, 

attaining a height of 256 mm. and a diameter of 3 mm. The stem 

is shehtly expanded at the distal end, making it somewhat club- 
shaped. 

Polyps very large, rather thickly emplanted on the sides, and more 

closely on the front and back of stem. Calyces in form of truncated 
cones 345 mm. high and 5$ mm. broad at base, elliptical in section. 
The polyp is often considerably exserted above the calyx, so that the 

height of polyp and calyx together may be 7 mm. 

Spicules large warty, sometimes forked, disposed irregularly 
around the base of the cone, with a tendency toward a circular ar- 
rangement. They form eight vertical bands on the calyx walls; 

those of each band being en chevron basally and more nearly vertical 
distally, their ends projecting above the margins of the walls. 

The cesophageal region of the polyp is much more extensive than 
usual in this family, and is surrounded by a number of rugosities 
consisting of transversely disposed spicules, the upper rugosity form- 

ing the collaret. Above this arise the tentacular spicules, disposed 
en chevron basally and in several longitudinal rows distally. The 
tentacles are erect and not distinctly folded over the mouth. 

Color of axis very dark brown, in places, with greenish golden 
iridescence; polyps very light brownish yellow, in alcohol. 

Type.—Cat. No. 22590, U.S.N.M., Albatross Station 3992, off 

Kauai, 528 fathoms. 
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Genus ECHINOMURICEA Verrill. 

Calyces short, cylindrical, conical or truncated; tentacular opercula 
horizontal; spicules long flat needles, with branched ends. 

ECHINOMURICEA BRUNNEA, new species. 

Plate XLV, fig. 1; plate XLIX, fig. 4. 

Colony incomplete, flabellate in form, attaining a height of about 
75 mm., consisting of a central stem which branches in a strageling 
manner. 

‘alyces usually borne on opposite sides of stem and branches, but 
in places on all sides, low, dome-shaped, and about 2 mm. high by 24 
mm. broad at base. 

Polyps completely retractile, so that there is not even a distinct 
opening at the top of the calyx. 

Spicules small, of exceedingly varied form, many being spindle 
shaped with both ends branched and forked, some being star shaped, 
and some resembling the paxille of starfish in miniature. They 
cover the surface of calyces and cortex, looking much like grains of 
sand under the dissecting lens. There is a circlet of pointed spicules 
around the top of the calyx at the margin of inversion, and there 
are a few large warty spindle-shaped spicules arranged en chevron on 
basal part of tentacles and longitudinally on distal part. 

Color.—A uniform sandy brown. 

Type—Cat. No. 253825, U.S.N.M., Station 4079, between Hawaii 
and Maui, 143-178 fathoms. 

Distribution.—South coast of Molokai: Station 3838, 92-212 fath- 
oms (Cat. No. 22596, U.S.N.M.). 

Between Molokai and Maui: Station 3859, 138-140 fathoms; Sta- 

tion 3863, 154 fathoms (Cat. No. 25420, U.S.N.M.); Station 3885, 
186-148 fathoms (Cat. No. 25327, U.S.N.M.) ; Station 4100, 130-151 
fathoms Cat. No. 25328, U.S.N.M.). 

Between Hawaii and Maui: Station 4079, 148-178 fathoms (Cat. 
No. 25325, U.S.N.M.). 

This species bears much superficial resemblance to the Gorgonide, 
but is distinctly amuriceid, and appears to belong to this genus, as 
is shown by the arrangement of spicules in the polyps. 

Genus CYCLOMURICEA, new genus. 

Colony flabellata; calyces short, stout, columnar, their walls with 
spicules transverse to the axis of the calyx and forming annular rings 
around it. Spicules warty spindles. 

Type.—Cyclomuricea flabellata, 
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CYCLOMURICEA FLABELLATA, new species. 

Plate XLV, figs. 2 and 3; plate XLIX, fig. 1. 

Colony (fragmentary) 65 mm. high, flabellate in general form. 
Main stem giving off irregularly spaced branches from opposite 

sides, and then dividing into two branches about 25 mm. from the 
base; these latter branches giving off branchlets from one side only; 
the branchlets again dividing, in some cases giving off terminal twigs 
from both sides. 

Polyps irregularly distributed on opposite sides of main stem, but 
becoming more closely approximated on the smaller branches and 

twigs, where the distance between adjacent polyps is about 1 mm. 
The calyces are inclined distally and bend slightly at the ends. They 
are short, stout, columnar, about 1 mm. high, and their diameter is 

about equal to their height. The cesophageal region is not well 
differentiated. 

Spicules, warty spindles, many of them rather slender, sometimes 
forked, but usually fairly symmetrical. Those in the calyx walls are 
transversely disposed, this disposition making it hard to differentiate 
the collaret from the rest of the polyp, the spicules having the same 
form and disposition. The tentacular spicules are of the same warty 
form; several at bases of the tentacles converging distally en chevron, 
but longitudinally arranged on the rest of the tentacle. 

Color.—Axis dark brown; polyps lighter brown, in alcohol. 
Type—Cat. No. 25331, U.S.N.M., Albatross Station 4161, off Bird 

Island, 39-183 fathoms. 

Genus MURICELLA Verrill. 

Coenenchyma thin; calyces short, subconical; spicules warty 

spindles. 
MURICELLA TENERA Ridley. 

Muricella tenera RipLEy, Zoolagical Collections of H. M. S. Alert, 1884, 
oor 

Pp. 000. 

The specimens secured by the Albatross agree better with the de- 
scriptions of those secured by the Challenger than with the original 
descriptions of Ridley, especially regarding the disposition of the 
spicules on the calyx walls. The calyces are exceedingly variable 
in size. 

Distribution—sSouth coast of Molokai: Station 3854, 130-134 

fathoms (Cat. No. 25378, U.S.N.M?). 
Type—Locality.—Port Molle, Queensland. : 
The Challenger specimens were secured off the Ki Islands, Papua. 
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Family CHRYSOGORGIDE Verrill. 

Ceenenchyma thin, polyps large, usually distant, in a single row 

and nonretractile; base of attachment calcareous. Calyces not evi- 

dent as separate from the polyp walls, to the shape of which they 

strictly conform; no operculum nor collaret. Axis, when denuded, 
generally with a brilliant metallic lustre. 

Subfamily LHPIDOGORGIN A‘.4 

Colony simple, unbranched, slender; polyps in a single row. 

Genus LEPIDOGORGIA Verrill. 

The characters of the genus are the same as those of the subfamily. 

LEPIDOGORGIA GIBBOSA, new species. 

Plate XLV, fig. 6; plate XLIX, fig. 5. 

The unbranched stems arise singly or in tufts from a fibrous mass 
of rootlets which is small in comparison to the size of the stems; 

height 150-200 mm. 
Stem flexible, slender, covered with a thin ccenenchyma; bearing 

equidistant and unilateral polyps inclined toward the distal end. 
Polyps 27 mm. apart, emplanted along the whole length of the 

stem; rather short, arising from a distinct swelling, which is larger 
than the poiyp body itself and embraces the stem. The polyp body 
is sharply distinguished from this swelling, very short, being but 
about 1 mm: in height to tentacles; tentacles very long and thread- 
like, nonretractile, with long filamentous fringes. The tentacles are 
very difficult to measure, on account of their being loosely coiled, but 
they are at least twice as long as the polyp body. 
The spicules are small, rod-like, sometimes cruciform, rather 

sparsely distributed, longitudinally placed on polyp body, thickly dis- 
tributed on the basal swelling and the cortex, apparently absent in the 
tentacles. Those of the cortex are scale-like and lobed in various 
ways. All spicules are without pronounced verruce. 

Siphonozooids are present in this species, between the basal 
swellings. ; 

Color.—Light butty yellow, the bared stems showing a dull golden 

iridescence. 
Type—Cat. No. 25330, U.S.N.M., Albatross Station 3990, off 

Kauai, 296-326 fathoms. 
Additional locality —Ott Kauai: Station 3989, 165-469 fathoms 

(Cat. No. 25372, U.S.N.M.). Numerous specimens. 

“The arrangement of subfamilies, genera, and subgenera here adopted is 

substantially that of Versluys in his excellent monograph of the Chrysogorgidie 

of the Siboga expedition. 



588 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXIV. 

LEPIDOGORGIA SPIRALIS, new species. 

Plate XLV, fig. 5 

Colony unbranched, attaining a height of 4 feet 6 inches (135 em.). 
Stem bending on its ascent in the form of a helix, exceedingly slender 
and growing more so distally, until it is not much larger than a 
coarse hair. Root absent. 

Polyps uniserial, small, short, inclined toward distal end of stem, 

placed at intervals of about 34 mm.; basal portion of polyp con- 
sisting of a leng swelling embracing the stem, from the distal and 
lateral angle of which the polyp proper arises. Length of polyp, 
from tentacle bases to branch, 1$ mm.; diameter about 1 mm. 

There appear to be no spicules whatever in this species. 
Color.—sStraw yellow, in alcohol, axis with indistinct violet and 

purple reflections. 
The spiral coiling of the stem may possibly be due to the manner in 

which it was packed in a can for transportation; but the “ set ” ap- 
pears to be natural. 

The entire absence of spicules appears to be a feature not before 
met with in this family. The presence or absence of spicules does not 
seem to be a good character for even generic definition in this order. 

Type.—Cat. No. 25355, U.S.N.M., Albatross Station 4103, between 

Mawi and Molokai, 132-141 fathoms. 

Subfamily CHRYSOGORGIIN 4. 

Colony branched; the branches simple or branched, branches often 
spirally arranged; cortex thin; tenacles capable of but partial re- 

traction; spicules sparsely distributed. 

Genus CHRYSOGORGIA Verrill. 

Branches geniculate, giving off branchlets, all of which are from 
the same side of the branch. Stem sympodial, the branches being 
given off ina spiral. Tentacles never truly retractile. 

“Group A,” Versluys. 

Polyps with spicules in body and tentacles that are shorter or 
longer bar- or needle-shaped, with rounded or pointed ends, and with 
surfaces covered with nodules; “ schuppen ” or scales are also present. 
Exceptionally the body spicules are slender, but usually longer than 
broad, sometimes with very few nodules, and all lying lengthwise 
in the distal part of the body. 

CHRYSOGORGIA ARBORESCENS, new species. 

. Plate XLV, figs. 4 and 8; plate XLIX, fig. 6. 

Height of incomplete colony 162 mm. The main stem divides into 

two equal main branches about 25 mm. from the bottom; branch 
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crigins two-fifths, right-handed. The distance between branch 
origins is about 3 mm., and the slightly ascending branches subdivide 
about four times. Normal polyps ordinarily one to each node, but 
two to a node on distal parts; small, rather slender, 14 to 2 mm. high. 
Besides these there are a number of large abnormal polyps infested 
with parasitic crustacea. These polyps are in some cases as much as 
12 mm. high by 2 mm. in diameter. 

Spicules, usually bar-hke, arranged longitudinally on body walls 
and in tentacles. Not seldom irregular, branched forms are seen. The 
spicules in the modified polyps are larger than elsewhere, and tend to 
be more irregular. Here also they are arranged longitudinally in the 
body walls. 3 

Color of main stem hght drab, main branches hght yellow, polyps 
almost white. It is probable that the branches and polyps are bright 

yellow in life. 
The stem has a dull greenish iridescence, where denuded, and this 

becomes hghter green where the axis of the branches is seen. 
Type—Cat. No. 25354, U.S.N.M., Albatross Station 3973, near 

French Frigate Shoal, 395-397 fathoms. 
Additional locality—Between Hawaii and Maui: Station 4065, 

491-500 fathoms. 

CHRYSOGORGIA DELICATA, new species. 

Plate XLV, fig. 7. 

Colony, incomplete, about 50 mm. in height, with exceedingly deli- 
-eate stem and branches, the latter with but one or two bifurcations. 

Spiral left-handed, one-third to a whorl; distance between branch 
origins 4 mm. 

Polyps about 24 mm. high, quite distant from each other, a single 
one to a node, except where there are two on a distal node, much de- 
composed and hard to study in the specimens secured. 

Spicules squamiform, but so varied in form and size as to be almost 
beyond description. They are rather large, with many lobular proc- 
esses trom their edges, and are imbricating and interlocked in an 
exceedingly complex manner. They often have forked, lobular ends, 
resembling those of (. axillaris: Their general trend seems to be 
longitudinal in polyp walls, although there is a tendency to become 

transverse on the polyp bases. Tentacular spicules curved, placed 
transversely. 

“These terms are used by Versluys. ‘‘ Branch origins two-fifths * means that 

starting with a given branch origin, and following the origins of successive 

branches upward, the sixth branch origin will be directly above the first. and 

that the spiral traced through the branch origins will have passed meanwhile 

twice around the stem. ‘‘ Right-handed” means that the spiral passes upward 

in an opposite direction to that taken by the hands of a watch, 
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Color.—Almost white throughout. Where the axis is bare it shows 

a violet iridescence. 

The species is not far from “CArysogorgia sp.?” Versluys,’ with 
which it agrees in the details of the polyp spicules. 

Type.—Cat. No. 25332, U.S.N.M., Adbatross Station 4166, near 

Bird Island, 298-800 fathoms. 

CHRYSOGORGIA ELEGANS (Verrill). 

Plate L, fig. 4. 

Dasygorgia clegans VERRILL, Bull. Mus. Comp. Zool., XI, No. 1, 1885, p. 25. 

Several specimens referable to this species were secured. 
Distribution.—Between Molokai and Maui: Station 3866, 283-284 

fathoms (Cat. No. 25339, U.S.N.M.). 
North coast of Molokai: Station 3911, 334-337 fathoms; Station 

3917, 294-330 fathoms (Cat. No. 25338, U. S.N.M.). 

The material studied by Verrill was secured off Granada, 291 

fathoms, and off Barbados, 237-347 fathoms. 

CHRYSCGORGIA FLEXILIS (Wright and Studer). 

Plate XLVI, fig. 1; plate L, fig. 6. 

Dasygorgia flexilis WRIGHT and StupER, Report on the Aleyonaria collected 

by H. M. S. Challenger during the years 1873-1876, 1889, p. 10. 

Several fine colonies of this species were secured during the Ha- 
walian cruise. 

Distribution. Between Molokai and Maui: Station 3868; 294-684 

fathoms. (Cat. No. 25340 U.S.N.M.) 
Between Maui and Molokai: Station 3901, 280-311 fathoms (Cat. 

No. 25341, U.S.N.M.). 
North coast of Molokai: Station 3925, 299-323 fathoms. 
The specimen from Station 3868 differs from the others in having 

more slender polyps, and in having a brighter golden iridescence to 
the distal parts of the denuded stem and branches. 

This species was collected by the Challenger off the coast of Chiloe, 

at a depth of 120 fathoms. 

CHRYSOGORGIA LATA Versluys. 

Plate XLVI, fig. 2; plate LI, fig. 3. 

Chrysosgorgia lata VERSLUYS, Die Gorgoniden der Siboga-Expedition, I, Die 

Chrysogorgiidz, 1902, p. 33. 

A beautiful colony, about 2 feet in height, was secured at Station 

4137, off Kauai, 411-476 fathoms. 

Other localities, Station 3989, off Kauai, 385-500 fathoms, and Sta- 

tion 4187, off Kauai, 508-703 fathoms. ne No. 25387; Uso INGME ) 

4Die Gorgoniden der Siboga Expedition, I, Die C hirysoeoretides 1902, p. 78. 
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The type was secured by thie Rabore Ee padicrons in the Celebes Sea 
at a depth of 1,901 meters. 

CHRYSOGORGIA SPICULOSA (Verrill). 

Dasygorgia spiculosa Verritt, Bull. Mus. Comp. Zool., XI, No. 1, 1883, p. 25. 

A single specimen, ponlerted off Bird Island, at Station 4151, 

313-800 fathoms (Cat. No. 25356, U.S.N.M.), agrees better with the 

description in the Challenger ee (p. 91) than it does with Verrill’s 

original deseription. 
The material studied by Verrill was cee at five West Indian 

stations, from depths varying from 334 to 573 fathoms. The Chal- 

lenger secured this species off Pernambuco, th a depth of 
fathoms. 

“Group B, SQUAMOSZ ABERRANTES,” Versluys. 

Polyps with very thin squamous spicules only in the body. ‘Ten- 
tacular spicules very thick and irregular scales, sometimes terete 

spicules. 
CHRYSOGORGIA CURVATA Versluys. 

Plate XLV, fig. 9 

Chrysogorgia curvata VersLuys, Die Gorgoniden der Siboga-Expedition, I, 

Die Chrysogorgiids, 1902, p. 67. 

An incomplete colony from near Bird Island, Station 4158, 962— 
1,059 fathoms (Cat. No. 25371, U.S.N.M.), shows the characteristics 
of this species very well, gues it differs from the type in having 
longer internodes, and the tentacular spicules do not show such jagged 

ends as are figured by Versluys. It is doubtless the same species, 
however. 

Distribution —The type was secured by the Stboga expedition be- 

tween Halmahera and Gebe, from a depth of 1,089 meters. 

CHRYSOGORGIA FLAVESCENS, new species. 

Plate UL, fig. 5. 

The fragments of a large colony indicate an original height of 
about 16 inches (40 cm.). Stem smooth, straight, and unbranched 
for about 250 mm., distinctly geniculate at branch origins. Branch 
origins one-third, lei sinnded): rather distant for this genus, being 
about 12 mm. apart. Branches dividing four or five times. Polyps, 
one to each internode of branches, rather distant, about 24 mm. high, 

with bulging basal and constricted middle portions, projecting at 
nearly a right angle from the branches. 

Zooids are present on the branches. 
Spicules squamiform, with lobulated edges, transverse on body 

wall and on the outer surfaces of the tentacles, forming an imbri- 
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eating armor. This imbrication is formed by the lobulated upper 
edges of the scales overlapping the smoother edges of those just 

above. The spicules of the cortex are larger lobulated scales, longi- 
tudinally disposed. Occasional cruciform scales are seen. 

Color.—Butty yellow, with a bright golden iridescence where the 
cortex is removed from the axis. 

Type.—Cat. No. 25379, U.S.N.M., Albatross Station 4125, between 

Oahu and Kauai, 963 fathoms. 
Additional locality—sSouth of Lanai: Station 38879, 923-1,081 

fathoms. 
The specimens from Station 3879 are mere fragments, and have 

larger terminal polyps than the type. The single specimen which 
forms the type is so fragmentary that I do not feel justified in dis- 
secting the stem to find whether it is monopodial or not. From its 
mode of growth, and long, smooth, straight basal part of the stem, I 
suspect that it may belong to the next genus, J/etallogorgia. 

CHRYSOGORGIA GENICULATA (Wright and Studer.) 

Plate Wi; fig: 4: 

Dasygorgia geniculata Wright and Sruper, Report on the Alcyonaria 

collected by H. M. S. Challenger during the years 1873-1876, 1889, p. 17. 

This species shows the highly modified polyps referred to on page 
589 that seem to be the result of the presence of parasitic crustacea 

in the polyp cavities. 

Some of these polyps are 7 mm. long, while the norjal polyps are 

but a little less than 2 mm. long. 

The station number of this specimen is lost. (Cat. No. 25360, 
U.S.N.M.) The types were taken by the Challenger off the Philip- 
pines from a depen of 80 to 102 fathoms, and off the Japanese coast. 

The species was also secured by the Siboga expedition, off Kei Island 
from a depth of 148 to 621 meters. 

CHRYSOGORGIA STELLATA, new species. 

Plate XLVI, fig. 3; plate L, fig. 3. 

Colony profusely branched, flabellate in general form, 150 mm. 
high by 125 mm. in spread. Root, a round, flat white calcareous plate. 

Main stem stout, beginning to branch 6 mm. from the root; first 
three branches tending to form a spiral 54 mm. apart; then a large, 
much divided branch is given off; then a smaller branch; and then 

the stem divides into a bushy tuft of large branches, each being erect 

and much divided, there being from seven to ten divisions of each. 
Polyps usually two to each node on distal parts, and one to each 

node on proximal parts of branches, inclined toward distal parts of 
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branches; 4 mm. high, 24 mm. broad across crown of spines. Basal 

part of polyps rather broad, the calyces expanding above into eight 

broad conspicuous spines composed of spicules longitudinally ar- 
ranged, and pointing radially outward and upward, so that the whole 

affair has a pronounced stellate outline when viewed from above. 

Spicules usually smooth, without verruce, but often with lobular 

processes. On the bases of the polyps they are obliquely arranged; 
higher up they are transverse, there being two horizontal series be- 

tween the ridges under the tentacle bases, forming a concave surface 

to which the spicules conform. Just above and inside of each of 
the spines referred to above, a band of imbricating squamiform spic- 
ules in several indefinite rows passes along the dorsal surface of 
each infolded tentacle. The cortex contains an outer layer of long 

terete spicules, and an inner layer of smaller, scale-like forms. 

The color of the entire colony is a brilliant golden yellow when 

fresh. The exposed surface of the axis shows a particularly bril- 

hant golden luster, like highly burnished gold. 
Type—Cat. No. 25380, U.S.N.M., Albatross Station 3826, south 

coast of Molokai, 371 fathoms. 

Additional locality—Between Molokai and Oahu: Station 4107, 
355 fathoms. 

This species is near Chrysogorgia octagonus Versluys® but the 

branching 1s much more profuse, the angles at tentacle bases are 
acute, and the arrangement of body spicules different. 

Genus METALLOGORGIA Versluys. 

Branches irregular, distant or absent in proximal part of the 
colony; on distal part they form a pannicle. Stem monopodial. 

METALLOGORGIA MELANOTRICHOS (Wright and Studer). 

Plate LI, fig. 5. 

Dasygorgia melanotrichos Wricut and Struper, Report on the Aleyonaria 

collected by H. M 8. Challenger during the years 1873-1876, 1889, p. 15. 

Several fine specimens of this species were secured during the Ha- 
Wallan cruise. One of these from Station 4018 had a smooth un- 
branched stem 32 inches (80 em.) long, surmounted by a graceful 
pannicle or crown of branches. 

Distribution —Oft Kauai Island: Station 4018, 724-804 fathoms. 

Near Kauai Island: Station 4016, 305-318 fath@fs (Cat. No. 25367, 
U.S.N.M.). 

Off Bird Island: Station 4157, 100-762 fathoms (Cat. No. 25384, 
W5.N-M.). 

“Die Gorgoniden dex Sibog rel miepedition: Ife Die Ronee caeoreliiee 1902, p. 65, 
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The type was secured by the Challenger off Ascension Island, 425 

fathoms. 
The Stboga expedition secured the species from Ternate and south 

of Timor at depths of 765 to 1,994 meters. 

METALLOGORGIA SQUARROSA (Wright and Studer). 

Plate LI, fig. 4. 

Dasygorgia squarrosa WRicHT and SruperR, Report on the Alecyonaria col- 

lected by H. M. S. Challenger during the years 1873-1876, 1889, p. 14. 

A number of colonies which agree almost exactly with the original 
description of this species were collected during the Hawaiian cruise. 
The mode of growth is the characteristic one for this genus, to which 
I therefore refer the species. 
Distribution—South coast of Molokai: Station 3828, 281-3819 

fathoms (Cat. No. 25335, U.S.N.M.). 
Otf Kauai: Station : 3992, 528 fathoms eae No. 25349, U.S.N.M.) ; 

Station 3997, 418-429 fdiowe (Cat. No. 25350, U.S.N.M.) ; Station 
4003, 406-751 fathoms (Cat. No. 25336, U.S.N.M.) ; Station 4016, 
305-318 fathoms. 

Between Molokai and Oahu: Station 4107, 350-355 fathoms. 
The type was secured by the Challenger south of the Philippine 

Islands, depth 500 fathoms. 

Genus IRIDOGORGIA Verrill. 

Axis growing in the form of an upright spiral. Branches simple, 
long, slender, arranged on one side of the heliciform stem: their bases 

therefore being inserted in a helix. 

IRIDOGORGIA BELLA, new species. 

Plate XLVI, fig. 4; plate LI, fig. 1. 

The incomplete stem is 325 mm. in actual length, but coiled in 
such a close helix that the actual height of the colony is only 93 mm. 
Stem thick and wire-like in structure, very different from the pre- 
ceding species, bearing a series of closely approximated simple 
branches on one side, the outer. Branches 4 mm. apart, equally 

spaced, gracefully curved, about 112 mm. in length. They were 
almost all stripped from the stem, but apparently they all belonged 
to the same specimen ; only five of them remained normally attached. 

Polyps uniserial, 7 mm. apart, each arising from a long swelling 
which embraces the branch, cylindrical, inclined toward the distal 

end of the branch, proximal end smaller than the distal, about 24 

mm. high. The tentacles are matted together over the tops of the 
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polyps so that their form is difficult to ascertain. They do not 
appear to be retractile. 

Spicules long or needle-like, or bar-shaped, sometimes. slightly 
branched; arranged vertically in body walls, where they are thickly 

packed, and distally forming eight broad longitudinal bands ending 

at points between the tentacle bases. The tentacular spicules are 

longitudinal. 
Zooids are rather sparsely scattered over the upper sides of the 

branches. 
Type.—Cat. No. 25359, U.S.N.M., Albatross Station 4019, near 

Kauai Islands, 405-550 fathoms. 
The close helix into which the stem is coiled, together with the 

very stiff and wiry texture, are the chief diagnostic features of this 
species. 

IRIDOGORGIA SUPERBA, new species. 

Plate XLVI, fig. 5; plate L, fig. 2. 

Two pieces of an incomplete specimen measured, together, 5 feet 
+ inch. Main stem stout, brittle, straight on all but distal portion 

where it becomes wavy; its whole length marked by the regular 
branch origins arranged in a spiral, or helix. In the proximal part 

each turn of the helix, measured vertically, is 17 mm., in the distal part 

itis24mm. The adjacent branch originsare 2to3mm.apart. There 
are a few scattered polyps on the stem. The branches are slender, un- 
branched and gracefully curved, 125 to 175 mm. in length. 

Polyps unilateral in arrangement, on the. upper sides of the 

branches, 5 to 6 mm. apart, arising from a long swelling basal por- 
tion which is parallel to the axis of the stem. Above this swelling the 
body is short and stout, bearing very long, nonretractile tentacles. 
Length of basal swelling, 24 mm.; height, 1 mm. Diameter of body 
above basal swelling, 1} mm.; height, 1 mm.; length of longest ten- 
tacle (in alcohol), 6 mm. 

Zooids are distributed in groups along the branches, sometimes 
being aggregated near the polyp bases. 

The spicules are remarkably uniform in size and shape, being in 
the form of rather slender smooth bars with rounded ends, somewhat 
constricted in the middle. They are found longitudinally disposed 
in the cortex of the branches, and transversely disposed in the ex- 
panded bases of the polyps. The remainder of the polyps and the 
tentacles appear to be without spicules. 

The color of the main stem is grayish yellow; branches and polyps 
bright corn yellow. The iridescence of the exposed axis is brilliant 
green. 

Type.—Cat. No. 27316, U.S.N.M., Albatross Station 3989, off Kauai, 

385-500 fathoms. 
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This was'the handsomest aleyonarian that the writer has ever seen 

as it came up in the trawl. Nothing could be more graceful than the 

arrangement and attitude of the slender, symmetrical branches. 

The species differs from /ridogorgia pourtalesti in having more 
closely approximated branches, shape, and spiculation of polyps, as 

well as in size. 

Subfamily RIISHMIN A“. 

Colonies branched; twigs borne on only one side of branches; cor- 

tex and polyp walls thick; tentacles capable of retraction within the 

body cavity. 

Genus PLEUROGORGIA Versluys. 

- Colony palmate; branchlets in a straight row on one side of 
branch, and all in the same plane; polyps arranged in a thickly set 

row on one side of branchlets. 

PLEUROGORGIA MILITARIS, new species. 

Plate XLVI, fig. 8; plate LI, fig. 2. 

Colony incomplete, consisting of a straight smooth stem about 112 
mim. long, giving off unilateral branches which are 8 mm. apart and 
all in the same plane. The branches are very shghtly curved, but not 

bent or geniculate; their surface is smooth, and on their upper sides 
are borne the equidistant polyps which are about 7 mm. apart. On 
another specimen of the same species the stem bears a row of similarly 

spaced polyps opposite the branches, each being about one-third the 

length of an internode below the branch origin on the opposite side. 
The polyps are rather slender, cylindrical, 3 mm. high to base of 

tentacles, the broadest part being beneath the tentacle bases. They 
stand erect, nearly at right angles to the branch, but are sometimes 
inclined toward the distal end. The tentacles are long, nonretractile, 

with conspicuous fringes. 
Spicules long, needle-shaped, forming eight very conspicuous lon- 

gitudinal bands in polyp walls, ending in acute points at tentacle 

bases. ‘Tentacle spicules few or entirely wanting. The cortex ap- 
pears smooth, but contains a very thin layer of scale-like spicules 
with jagged ends, longitudinally disposed. 

Color of stem, dark brown with slight iridescence; branches and 
polyps hghter brown. 

Type.—Cat. No. 25334, U.S.N.M., Albatross Station 4093, northeast 
approach to channel between Maui and Molokai, 1171 fathoms. 

This was one of the deepest successful hauls made during the cruise. 
The name militaris was suggested by the stiff regularity of the 

attitude of the polyps. 

eee eee eS 
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Family GORGONELLIDA Wright and Studer. 

Branched forms with a calcareous axis, thin smooth ccenenchyma, 
and biradially disposed polyps. Spicules small warty double clubs 

and stellate forms. Longitudinal furrows on the flattened anterior 
and posterior faces of the stems and larger branches. 

Genus VERRUCELLA Milne Edwards. 

Colony branched, calyces wart-like, surmounted by an eight-rayed, 
star-like pseudo-operculum formed of the tentacle bases. 

VERRUCELLA BICOLOR, new species. 

PRONE i, fies: 6, 7. 

Colony incomplete, 25 mm. high, consisting of a short basal stem 
which almost immediately breaks up into two subequal branches, one 
of which divides dichotomously twice, the other once; one of the 

resultant branches also divides once; the whole form being flabellate. 
Another specimen of about the same size divides into three main 
branches, each of which sends off irregularly disposed branchlets, 

only the end divisions being dichotomous. 
The polyps are distributed on two sides, and sometimes on the back 

of the branches, leaving an area in front which is almost entirely de- 
void of polyps, and which is traversed by two or more longitudinal 

canals which appear superficially as darker longitudinal bands. 
Calyces irregularly spaced, averaging about 14 mm. apart, verruci- 

form, in the shape of low domes when the polyps are retracted, and in 
the shape of truncated cones when the polyp is expanded. Height 
about 1 mm. 

Spicules, small warty spindles, often curved, sometimes forming 
stars or double stars, uniformly distributed in the cortex and calycu- 

lar walls. Just below the tentacle bases is a row of curved transverse 
spicules like a primitive collaret, and above these two converging 

spicules form the first of the tentacular spicules which are reinforced 
by one to three narrow spindles on each tentacle. These form the 
eight-rayed star-like operculum referred to in the generic definition 

given by Wright and Studer. 
Color—Coral red in one specimen and orange yellow in the other. 

The exposed polyps are yellow. 
Type.—Cat. No. 25333, U.S.N.M., Albatross Station 3982, off Kauai 

Island, 40-233 fathoms. Red. 

Additional locality —Northeast coast of Maui: Station 4072, 59 

fathoms. Yellow. 

Proc. N. M. vol. xxxiv—OS——39 
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EXPLANATION OF PLATES. 

The photographic work was done by the author, The drawings of spicules 

were made by Dr. William BB. Bell, 

Prat, XLI, 

Vig.1. Clavularia apiculicola Nutting, * 4. The Clavularia is seen growing 

on a sponge. spicule, 

2, Clawularia corrugota Nutting, * 4. Individual polyps above, and a por: 

tion of solenium growing over the peculiar woody substance on which 

the colonies were found below. 

%. Spongodes alerandert Nutting, * 4, The specimen was so thick that 

only portions of it could be brought into focus. 

. Siphonogorgia collaria Nutting, % 4. 

. Pennotula flava Nutting. Yntire colony, reduced about one-third. 

Pennatula flava Nutting. Two of the pinnmw, *% 4. 

Pennatula sanguinea Nutting. Yntire colony, reduced about one-third. 

Pennatula sanguinea Nutting. Two of the pinna, 7% 4. 

Pennatula pallida Nutting. ntire colony, reduced about one-third. 

10, Pennotula pallida Nutting. Two of the leaves, 7% 4. 

Oe 

CHAD . 

Pirate XLII. 

Fig.1. Calibclemnon aymmetricum Nutting. Entire colonies, slightly reduced, 
€ 2. Calibelemnon symmetricum Nutting. Three polyps, Z% 4. 

3. Umbellula jordoni Nutting, reduced about one-third. 

4. Umbellula gilberti Nutting, reduced about one-third. 

5. CUladiscus atuderi Nutting. Front and back views of colony, slightly 

reduced, 

Cladiscus studeri Nutting. Group of polyps, % 4. 

Protoptilum wrighti Nutting. Portion of colony, % 4. 

Vrichoptilum attennatum Nutting. Vortion of colony, ~% 4. 

Umbellula, species. Slightly magnified. Sena 
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Ceratoisis flabellum Nutting. Portion of colony, X 4. 

Ceratoisis grandis Nutting. Individual polyps, x 4. 

Amphilaphis biserialis Nutting. Portion of a colony, X 2. 

Caligorgia gilberti Nutting. Portion of a colony, X 2. 

Stachyodes bowersi Nutting. Colony, showing parasitic Ophiocreas, 

x 4. 

Stachyodes bowersi. Portion of branch, X 2. 

Stachyodes angularis Nutting. Portion of branch, X 2. 

Calyptrophora versluysi Nutting. Portions of two branches, X 2. 

GATE Neuve 

Paramuricea harwaiiensis Nutting. Portions of branches, X 3. 

Anthomuricea tenuispina Nutting. Portion of colony, X 2. 

Clematissa tenue Nutting. Two branches, X 2. 

Clematissa aiba Nutting. Portion of branch, X 2. 

Menella grandifiora Nutting. Portion of stem, X 2. 

Stenella helminthophora Nutting. Portions of branch, X 3. 

7 and 8S. Stenella helminthophora, Portions of branches, showing the im- 

9: 

mensely enlarged scales which form the arcades under which parasitic 

annelids live. 

Small portion of branch with scales natural size, X 2. 

PEATE eels 

Hehinomuricea brunnea Nutting. arts of two branches, X 2. 

Cyclomuricea flabellata Nutting. Distal end of branch, X 2. 

Cyclomuricea flabellata Nutting. Distal part of larger branch, X 2. 

Chrysogorgia arborescens Nutting. Two polyps, X 8. 

Lepidogorgia spiralis Nutting. Portions of colony, X 3. : 

Lepidogorgia gibbosa Nutting. Portion of colony, X 2. 

Chrysogorgia delicata Nutting. Portion of colony, X 2. 

Chrysogorgia arborescens Nutting. Part of branch, to show difference in 

size between the normal polyps (above) and abnormally enlarged 

polyp (below). : 

Chrysogorgia curvata Versluys. Portion of branch, X 2. 

GAME None 

Chrysogorgia flerilis (Wright and Studer). Three polyps, X 2. 

Chrysogorgia lata Versluys. Three polyps, X 6. 

Chrysogorgia stellata Nutting. End of branch, X 2. 

Tridogorgia bella Nutting. Ends of branches, X 2. 

Tridogorgia superba Nutting. Parts of branches, X 2. 

Verrucella bicolor Nutting. Part of colony, red phase, X 2. 

Verrucella bicolor Nutting. Part of colony, yellow phase, X 2. 

Pleurogorgia militaris Nutting. Part of branch, X 2. 

PEATE NO Vie 

1. Spicules of Clavularia spiculicola Nutting, X 45. 
» Spicules of Spongodes alexrandert Nutting, X 45. 
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Spicules of Ceratoisis flabellum Nutting, * 12. 

Spicules of Amphilaphis biserialis Nutting, X 45. 

Spicules of Stenelia helminthophora Nutting, X 380. 

Spicules of Caligorgia gilberti Nutting, X 45. 

Rape xu VLE. 

Spicules of Stachyodes angularis Nutting, 30. 

Cortex scales of Stachyodes bowersi Nutting, * 12. 

Spicules of Paramuricea hawaiiensis Nutting, 45. 

Spicules of Clematissa alba Nutting, X 45. 

Spicules of Anthomuricea tenuispina Nutting, * 45. 

. Spicules of Menella grandifiora Nutting, X 45. 

Le No DG BS 

Spicules of Cyclomuricea flabellata Nutting, X 45. 

Spicules of Clematissa tenue Nutting, X 45. 

Spicules of Ceratoisis grandis Nutting, * 45. 

. Spicules of Hchinomuricea brunnea Nutting, & 45. 

Spicules of Lepidogorgia gibbosa Nutting, * 45. 

Spicules of Chrysogorgia arborescens Nutting, * 45, 

PLATE L. 

Spicules of Chrysogorgia elegans (Verrill), X 45. 

Spicules of Jridogorgia superba Nutting, * 45? 

Spicules of Chrysogorgia stellata Nutting, * 60. 

Spicules of Chrysogorgia geniculata (Wright and Studer), X 45. 

. Spicules of Chrysogorgia flavescens Nutting, X 5. 

Spicules of Chrysogorgia flexilis (Wright and Studer), X 45. 

Louw IE 

. Spicules of Jridogorgia bella Nutting, * 45. 

Spicules of Pleurogorgia militaris Nutting, X 45. 

Spicules of Chrysogorgia lata Versluys, X 45. 

. Spicules of Metallogorgia squarrosa (Wright and Studer), * 45 

Spicules of MWetallogorgia melanotrichos (Wright and Studer), X 45. 
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ON A COLLECTION OF FISHES FROM FIJI, WITH NOTES 
ON CERTAIN HAWAIIAN FISHES. 

By Davin Starr Jorpan and Mary Cynrura Dickerson, 

Of Stanford University, California, 

On returning from New Zealand in 1907 the senior author made a 
small collection of fishes from the coral reef at Suva, the capital of 
Iiji. A larger collection from the same place was sent later by 
Dr. Bolton Glanville Corney, surgeon of the British Government, 

resident at Suva, to whom we are indebted for special favors. A 

series of specimens is in the United States National Museum and in 
Stanford University. 

The fish fauna of the Fiji Islands is evidently in the main identical 
with that of Samoa. But even in this small collection certain dif- 
ferences appear, and these distinctions approximate it to the fauna 
of New Guinea and of the East Indies. Lutianus aureovittatus and 
Leiognathus smithursti have been hitherto known only from New 
Guinea, while Vystema hapas and Rastrelliger brachysomus have 
been recorded from the East Indies only. A single species, Abudefduf 
corneyi, seems to be new to science. A few notes on rare Hawatian 
fishes, taken on the same trip, are included. These are not numbered 
in. the series, 

Family CARCHARIID/. 

1. CARCHARIAS INSULARUM Snyder. 

Two partly grown sharks, each about 8 feet long, were taken with 

a hoek from the steamer J/cana near the equator in the open sea 
between the atoll called Mary Island and Fiji. 

They were gray in color, with conspicuous whitish tips to all the 
fins. Snout very short and blunt, broader than long; teeth strongly 
serrate, not notched on the outer margin; pectoral very long. reach- 
ing the posterior axis of the very high dorsal; anal and second dor- 

sal small, subequal. 
The snout in these specimens seems more blunt than in the figure 

published by Professor Snyder, but they seem to belong to no other 

known species. 

Proceepinas U.S. NATIONAL Museum, VOL. XXXIV—No. 1625. 
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Family PLOTOSID. 

2. PLOTOSUS ANGUILLARIS (Bloch). 

One large specimen, brown, without distinct stripes. 

Family MURA,NESOCID®. 

3. MURENESOX CINEREUS (Forskal). 

Common in the Suva market. 

Family MURAANID. 

4. GYMNOTHORAX PICTUS (Ahl). 

One specimen. 
5. ECHIDNA NEBULOSA (Ahl). 

One specimen. 

MURAENA KAILU£ Jordan and Evermann 

(Murena kauila and Murena lampra JENKINS.) 

Of this species (not seen at Fiji) we have one specimen from the 
market of Honolulu by Mr. Louis Berndt. It has broad, irregular, 
white bands on ventral region of throat and belly, their width some- 

what less than diameter of eye. The brown interspaces posteriorly 
are about twice as wide as the bands; anteriorly they grow narrower, 

appearing on the throat as dark bands on a white background. The 
white spots on the sides are like those of the type of J/. hatluw, round 
and bordered by dark rings, and they do not become elongate until 

near end of tail. On the sides the dark spots are distinct as in J/. 
hauila Jenkins. This example embodies the characters of JZ. kauila 
and J. hatluw, leaving no doubt as to their identity. 

Family EXOCCETIDA. 

6. CYPSILURUS OGILBYI Jordan and Snyder, new species. 

Head measured to end of opercular flap, 44 in length to base of 
caudal; width of body at base of pectorals 74; depth 52; depth 
caudal peduncle 34 in head; eye 3; interorbital space 31; snout 33; 
D. 13; A. 9; P. 16; scales in lateral series 50; between occiput and 
base of dorsal, 27. 

Tip of pectoral fin formed by branches of third ray, reaching 
when depressed to tip of posterior ray of dorsal and anal, but fall- 
ing considerably short of base of caudal. First ray simple, half as 
long as fin; second ray branched, the lewer branch exceeding the 
upper in length by a distance equal to a third of the first ray, the 



NO. 1625. ON FISHES FROM FIJI-JORDAN AND DICKERSON. 605 

upper branch extending beyond tip of first ray, a distance which is 

contained two and one-half times in length of the latter; ventrals in- 

serted midway between base of caudal and posterior margin of eye; 
reaching posteriorly almost to end of base of anal; tip of fin formed 
by end of third ray. Insertion of dorsal anterior to that of anal, 
almost midway between the latter and bases of ventrals; the second 
‘ay longest, 2,5 in head; the other rays consecutively shorter; the 

last when depressed reaching a point midway between its base and 

that of caudal; base of fin contained 14 in head. Anal similar in 

shape to dorsal, the longest (second) ray contained three times in 

head. Gillrakers on lower half of arch, 15, flat and acutely pointed, 
the anterior four or five very small or rudimentary. Lateral line 
apparently ending midway between anal and caudal. Teeth on jaws 
very weak, scarcely evident; none on palatines. 

Sal 
SS 

Fig. 1.—CYPSILURUS OGILBYI. 

Color metallic steel blue above, sides and lower surfaces pearly 
white; dorsal edges of upper four or five pectoral rays dusky; the 
lower ones dusky at bases and toward tips, the middle portions hght, 

giving the effect of a median light area on ventral surface of fin; 
upper edge of base of pectoral dusky; dorsal and anal immaculate; 
caudal dusky, with a broad, slightly darker margin: anterior rays 
of ventral slightly dusky above; upper part of axil of fin dusky. 

One speciment, the type, Cat. No. 62229, U.S.N.M., measuring 350 

mm., was obtained by Doctor Jordan, it having flown aboard the 

steamer J/oana some miles to the westward of Walpole Island, the 

nearest land otherwise being the New Hebrides. 
Named for James Douglas Ogilby, of Brisbane, Australia, who 

assisted us in comparison of this example with the flying fishes known 

from Australia. 
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CYPSILURUS SPILONOTOPTERUS (Bleeker). 

(Cypsilurus bahiensis JorpDAN and EVERMANN, Fishes Hawaii, p. 186, per- 

haps not Erocatus bahiensis RANZANTI, an Atlantic species.) 

Head measured to end of opercular flap, 44 in length to base of 

‘caudal; width of body at base of pectorals 6£; depth 54; depth of 

caudal peduncle 34 in head; snout 8$; D. 15; A. 10; P. 13; scales in 

lateral series 43; above origin of ventral, counting upward and for- 

ward 10; between occiput and base of dorsal 29. 

Interorbital region concave, the width contained two and one-half 

times in head. Teeth present on jaws and palatines. Gillrakers on 

lower half of arch 17, the length of longest contained about one and 

two-thirds times in longest filaments. First pectoral ray simple, its 
9 

length contained 13 in fin, 2? in head and body; second ray branched, 
o 

the lower part almost equal in length to third ray, which forms the 

Fic. 2—CYPSILURUS SPILONOTOPTERUS. 

tip of fin, the latter extending beyond tips of posterior rays of de- 
pressed dorsal and anal, but not reaching base of caudal; branches 

of second ray simple, the lower exceeding the upper in length by a 

distance contained six and one-half times in length of ray, four 
times in length of first ray; branches of third ray divided. Longest 
(third) ray of ventral extending to base of sixth anal ray, the second 
branch of second ray somewhat shorter. Anal inserted below base 
of seventh dorsal ray; height of longest ray 34 in head. Longest 
(third) dorsal ray 2;'5 in head; last ray not produced; neither dorsal 

nor anal reaching base of caudal when depressed. Dorsal lobe of 
caudal, measured along upper edge, 37 in the length. 

Color in spirits, brownish above, silvery below; pectorals with a 
broad, brown border and a light edge; basal portion of fin brownish, 
the broad space in middle of fin hght. Dorsal with a large black spot 
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between third and tenth rays, extending upward to the edge but not 

reaching downward to base of fin. First, second, and third ventral 
rays dusky above, the color deepening toward their bases. Anal im- 
maculate. Caudal brownish, with a rather darker edge. Seen at 
Hawaii and southward in the sea. 

The species described by Bleeker from the East Indies has been 
identified by Bleeker, by Liitken, by Giinther, and Jordan and 
Evermann, with HLwocewtus bahiensis Ranzani, from Bahia, Brazil. 
No one has yet made a comparison of specimens. No good descrip- 
tion of Cypsilurus bahiensis exists, and in the best of these accounts 
(that of Hwocawtus vermiculatus Poey, from Havana) shows some 
discrepancies. Meanwhile it seems best provisionally to regard the 
Pacific species as distinct. We here present a good figure of it. 
We may here note that the species figured by Jordan and Seale 

(Fishes of Samoa, p. 209, fig. 121), as Cypsilurus unicolor is prob- 
ably not the Hxvocewtus unicolor of Cuvier and Valenciennes (XIX, 
p- 97), which is more like #. owycephalus Bleeker. We are, however, 
unable to separate the Samoan species from Hwonautes or Cypsilurus 
gilberti Snyder, from Hawaii. 

Family MUGILID 2. 

7, LIZA MELINOPTERA (Cuvier and Valenciennes). 

In the market at Suva. 

8. LIZA CHZSRULEOMACULATA (Lacépéde). 

One specimen, common in the market at Suva. 

Family POLYNEMID/£. 

9. POLYDACTYLUS PLEBEIUS (Broussonet). 

Common in the market at Suva. 

Family HOLOCENTRID 2. 

10. HOLOCENTRUS PUNCTATISSIMUS (Cuvier and Valenciennes). 

Holocentrus diploxriphus GUNTHER. 

One specimen from Suva. 

Family SCOMBRID 4. 

RASTRELLIGER Jordan and Starks, new genus. 

The mackerel called Scomber brachysomus by Bleeker is the type 

of a distinct genus, Rastrelliger Jordan and Starks, distinguished 
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from Scomber by the excessively long and numerous gillrakers (ras- 

trella), longer than eye, the mouth looking as if “ full of feathers,” by 
the compressed, deep body, and by the feeble dentition, the teeth in the 

jaws being very minute, and the vomer and palatines toothless. 
Scomber kanagurta Cuvier and Valenciennes seems to be a second 

species of this genus and S. microlepidotus Riippell a third. Scom- 
ber loo (Cuvier and Valenciennes), another South Sea species, with a 

row of dark spots on the side, is also a species of Rastrelliger. Tt is 
distinct from Rastrelliger brachysomus and apparently from 2. kana- 
gurta also. The following osteological differences separating Pastrel- 
liger from -Scomber have been worked out by Professor Starks: 

The cranium in Pastrelliger is less depressed than in Scomber, 

though it does not differ in the crests and ridges of the cranium from 
that genus. The epiotics appear to meet very broadly posteriorly, but 
close examination reveals a slender spur from the supraoccipital ex- 
{ending down between them to the exoccipital suture. The top of 
the cranium in front of the oblique ridge that runs from the supra- 
occipital te the supraorbital rim is finely sculptured and thickened 
by a network of fine ridges where in Scomber the bone is smooth. 
The foramen magnum forms a long tunnel of the exoccipitals, as in 
Scomber, and the condition of the exoccipitals over the basioccipital 
and their condyles is the same. 

The mandible and maxillary elements are much weaker than in 
Scomber. The premaxillary is a long slender bone from which the 
maxillary arches widely away, being attached to it only at each end; 
auxiliary maxillary is small. The most striking difference be- 
tween this genus and Scomber lies in the arrangement of the lateral 
bones of the skull and the basibranchials. The pterygoid normally 
(as in Scomber) is attached along the anterior edge of the quadrate, 
at the upper end of which it bends at an angle forward to support the 
palatine; the metapterygoid is behind and a little above the quadrate. 
In Rastrelliger the metapterygoid is above and somewhat in front of 

the quadrate, and the pterygoid borders the entire front of both the 
quadrate and metapterygoid, turning at an angle at the upper edge 
of the latter. 

The basibranchials form a high, sharp, knife-like ridge, while the 
hypobranchials are deep and compressed and help to elevate the 

basibranchials still higher. The second and third superior pharyn- 

geals are joined into a single plate a little more firmly and completely 
than in Scomber. The branchial arches are crowded backward 
against and between the shoulder girdle, and all of the bones of the 
head give the impression of having been drawn downward and back- 
ward and compressed. 
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There are 14 abdominal vertebrie and 16 caudal, or a total of 31 
with the hypural. The vertebral elements are arranged as in Scom- 
ber, as are the other elements with the above exceptions. 

Type of the genus.—Scomber brachysomus Bleeker. 

11. RASTRELLIGER BRACHYSOMUS (Bleeker). 

Scomber brachysomus BLEEKER, Makreele, p. 356. 

Two large specimens. 

Head 3? in length to end of caudal; depth 31; eye 44 in head. 
D. IX, I-11-V; A. I-11-V. Scales 130, small (though larger than in 

Scomber), not forming a corselet; irregular in arrangement above 
the ventral fins, enlarged below axillary region. Body compressed, 
deep; head pointed, unscaled; adipose eyelid conspicuous, covering 
the anterior and posterior third of the eye and extending forward 
and backward over the head; preorbital three-fourths diameter of 
eye; mouth large, the maxillary slipping under the preorbital and 

Fig. 3.—RASTRELLIGER BRACHYSOMUS, 

reaching to a perpendicular from a point somewhat beyond the 

middle of the eye; lower jaw projecting; teeth minute, in a single row 

on the jaws, lacking on vomer and palatines. Opercle short, its 

posterior border relatively straight; gill rakers 23-44, unusually 

long, the longest 24 in head (nearly equal to length of pectoral 

fin). 
Dorsals not connected by a groove; second and third dorsal spines 

14 in head, nearly one-half the depth of the body; pectoral short, 

one-half head, slightly longer than ventrals; caudal peduncle with 

two small keels on each side; depth of caudal fin 4 in width. 

Color in alcohol dark with silvery reflections above lateral line, 

light and coppery below; dorsal fins, pectorals, and caudal mar- 

gined with black; ventrals and anals yellowish, unmarked. 
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12, SCOMBEROMORUS COMMERSONII (Lacépéde). 

In the market at Suva. 

Family CARANGID. 

13. CARANX FORSTERI (Cuvier and Valenciennes). 

Common in the market at Suva. 

Family LEIOGNATHID i. 

14. LEIOGNATHUS EDENTULA (Lacépéde). 

Two large examples. 

15. LEIOGNATHUS SMITHURSTI (Ramsay and Ogilby). 

One large specimen of this well-marked species. 
Head 34 in length to base of caudal; depth 24; eye 34 in head. 

DL Vii IG s A Tita V2 bobs Sealess642 

Body greatly compressed and conspicuously arched dorsally from a 
point above the middle of the eye. Interorbital cavity twice as 
long as broad; two small spines above the eye anteriorly. First dor- 
sal and anal spines minute, second elongate, the length of the sec- 

ond dorsal spine exceeding the depth of the body. 
Color in alcohol, silvery, dark along base of dorsal and on upper 

surface of caudal peduncle; snout black, also the opercle above the 
angle of the flap and the base of the pectoral fin posteriorly. 

Family GERRID ®. 

16. XYSTAEMA KAPAS (Bieeker). 

Three fine specimens. 
This species has not been previously recorded from the South Seas. 

Our species agree fully with Giinther’s description. 

Family KUHLIID®. 

17, KUHLIA MALO (Cuvier and Valenciennes). 

Common in the market at Suva. 

Family SERRANID. 

18. EPINEPHELUS MERRA (Bloch). 

Common at Suva. 

19. EPINEPHELUS STELLANS (Richardson). 

Two specimens. 
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20. EPINEPHELUS MACULATUS (Bloch). 

One specimen. 

Family LUTIANID. 

21. LUTIANUS AUREOVITTATUS (Macleay). 

Mesoprion aureovittatus Mactray, Proc. Linn. Soc. N. S. W., 1879, p. 61; 

Solomon Islands. 
~ 

Two specimens from Suva. 

Head 24 to base of caudal; depth 31; eye 4 in head. D. X, 13; 

A. IIT, 8. Scales 7-50-12. Preorbital less than diameter of. eye; 
maxillary reaching to middle of orbit; two canines in front of upper 
jaw. Dorsal spines slender and long, fourth to sixth subequal, 
nearly one-half depth; anal spines stout. 

Color (in spirit) greenish brown, paler below lateral line and 
white ventrally. A black oval blotch occupies the lateral line below 
the junction of spinous and soft dorsals. There are four horizontal 
yellow stripes along the body below the lateral line. Fins yellowish, 
unmarked. 

Specimen described 73 inches long. 

APHAREUS FLAVIVULTUS Jenkins. 

One specimen from Honolulu market, not seen in Fiji. 

? ” Family THERAPONID®. 

22. THERAPON JARBUA (Forskal). 

Common in the river mouth near Suva. 

Family SPARID. 

23. LETHRINUS Te (Forskal). 

Two specimens from Suva. 

Family APLODACTYLID. 

GONIISTIUS VITTATUS (Garrett). 

One example of this very rare species, measuring 400 mm. in 
length, was obtained by Doctor Jordan at Honolulu. It had been 
previously found rather common about these islands. 

Family POMACENTRID. 

24. AMPHIPRION CHRYSOPTERUS (Cuvier and Valenciennes). 

Amphiprion chrysopterus CuvIER and VALENCIENNES, Paris, V, 1830, p. 401; 

locality unknown; from a drawing. 

Head 34 in length to base of caudal; depth 2. D. XI, 15; A. IT, 13. 

Scales 7-44-20. 
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Dorsal spines short, considerably shorter than the posterior rays of 
soft dorsal and of anal. Ventral reaching the vent; pectorals extend- 

ing to the posterior border of the second pearl-colored band; caudal 
emarginate, with lobes somewhat prolonged. 

Blackish-brown with two pearl-colored cross-bands edged with 
black; the first passes from in front of the spinous dorsal obliquely 
forward and downward over the opercle; the second is parallel to 
this, starting from the last two dorsal spines and ending at the vent. 
The forehead, lips, lower parts of cheeks, and the chin are orange- 
colored; the line of demarkation between the black ground color and 
the orange of the face extends across the interorbital space and 
obliquely downward and backward along the anterior margin of the 
eye, across the cheek to the angle of the preopercle and on to the 
lower border of the opercle. All of the fins are yellow and un- 
spotted; spines of the ventral and anal fins dark. 

Fig. 4.—AMPHIPRION CHRYSOPTERUS. 

The specimen described is 4% inches long. 
A younger specimen (2° inches) here figured has a third pearl- 

colored band across the body at the base of the caudal. Of this we 
present a figure. This band seems to disappear with age, as the 
specimen evidently belongs to the same species as the first. 

This species has been known hitherto only from a drawing from 
unknown locality. 

25. DASCYLLUS ARUANUS (Linnezus). 

Common in the reefs. 

26. CHROMIS CAHZRULEUS (Cuvier and Valenciennes). 

Heliastes lepisurus Cuvinr and VALENCIENNES. 

Very common on the reef at Fiji. 
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27. ABUDEFDUF CORNEYI Jordan and Dickerson, new species. 

Head 34 in length to base of caudal; depth 2!; eye 34 in head, 14 

mm snout. D. XIT, 15; A. 11, 12. Scales 3-28-11, lateral line 
pores 20. 

Body compressed; interorbital space somewhat arched; preorbital 
two-thirds diameter of eye; maxillary not reaching vertical from 
front of orbit; cheeks and opercle scaled, snout unsealed; margins 
of suborbital, preopercle, and opercle entire, a single flat spine on the 
opercle. Teeth compressed, entire, in a single row. 

Dorsal spines subequal, first and twelfth shortest, fifth to seventh 
longest ; spinous dorsal covered one-half its length with large scales, 
soft dorsal and anal scaled similarly but scales minute; pectorals and 

Fic. 5.—ABUDEFDUF CORNEYI. 

ventrals equal (three-fourths head), the ventrals scarcely reaching 

vent; caudal forked, its lobes rounded and the upper lobe the longer. 

Color in alcohol deep blackish brown with a conspicuous, though 

small, black axillary spot; snout black; fins black except the pec- 

torals, which are merely dusky, and the ends of soft dorsal and upper 

lobe of caudal, which are not pigmented. 

This species differs markedly from all the descriptions accessible to 

us. Glyphidodon limbatus from He de France, scantily described by 

Cuvier and Valenciennes, may be the same, but the ventral is said to 

reach the middle of the second anal spine and no mention is made of 

the conspicuous axillary spot. Furthermore, Sauvage claims that 

G. limbatus is really from St. Helena, and that it belongs to the group 

Proc. N. M. vol. xxxiv——40 
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called Stegastes. The number of fin rays, D. XII, 15, well separates 

Abudefduf corneyi from A. melas and A. bahni, the only black spe- 
cies of similar form. Abudefduf filholi (Sauvage), also from the 
reef at Suva, is one of the blue species. 

Abudefduf jordani Seale, from the Solomon Islands, is similar to 
A. corney?, but with the body considerably deeper, depth 1# in length. 
The paired fins in this species are yellowish. 

The type is No. 61678, U.S.N.M., collected on the reef at Suva by 
Dr. Bolton Glanville Corney, for whom the species is named. One 
specimen, 34 inches long. 

We may here note that the figure of Pomacentrus eclipticus pub- 
lished by Jordan and Seale“ is incomplete. The artist has omitted 
the scales on the preorbital and the serrations on the preopercle. 

28. ABUDEFDUF UNIOCELLATUS (Quoy and Gaimard). 

Abundant on the reef at Suva. 

29. ABUDEFDUF CYANEUS (Quoy and Gaimard). 

A small fish of the most intense blue, allied to Abudefduf taupou, 
abounds about the reefs of Suva. We were unable to obtain any 

specimens. ‘The species is unlike any seen at Samoa, and is probably 
the cyaneus (later called azureus) of Quoy and Gaimard. 

Family LABRID®. 

30. HALICHGRES DASDALMA Jordan and Seale. 

ia a ~ 

TI'wo specimens. 

31. NOVACULICHTHYS TAENIURUS (Lacépéde). 

Common at Suva. 

- PSEUDOCHEILINUS HEXATZENIA Bleeker. w iS) 

On the reef at Suva. 

Family SCARICHTHYIDZ. 

33. CALLYODON UPOLENSIS Jordan and Seale. 

One specimen, agreeing well with the original account. 

@¥VWishes of Samoa, p. 283, fig. 50. 
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Family CHAATODONTID 2. 

34. CHATODON SETIFER Forskalr 
One specimen. 

CHZETODON EPHIPPIUM Cuvier and Valenciennes. 

Two specimens from Honolulu market. The species was not ob- 
tained by Jenkins or by Jordan and Evermann in Hawai. Not seen 
in Fiji. 

35. HOLACANTHUS NICOBARIENSIS (Bloch and Schneider). 

Two specimens of this exquisite species. 

36. HOLACANTHUS MARIANAS Seale. 

Holacanthus marianas SEALE, Occas. Papers Bishop Mus., I, no. 3 

p. 104, Guam; good description. 

3, 1901, 
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Fic. 6.—HOLACANTHUS MARIANAS. 

One specimen, agreeing perfectly with Seale’s description. It 1s 

conceivable that this may be the young of Holacanthus imperator, 

although the markings are quite differently arranged, as the figure 

which we here present clearly shows. 
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Family HEPATID. 

377 HEPATUS TRIOSTEGUS (Linneus). 

Six specimens from Suva. 

Family TETRAODONTID. 

CANTHIGASTER RIVULATUS (Schlegel). 

Eumycterias biteniatus JENKINS, Bull. U. S. Fish Com., XIX, 1899, p. 400, 

jake 112 

A single specimen of a Canthigaster collected by Mr. Berndt, when 
compared with examples of C. rivulatus of Misaki, Japan, leaves lit- 
tle doubt as to its identity with that form. A young individual of the 
same species, small and brightly colored, was described from Hono- 
lulu under the name Lumycterias biteniatus, by Doctor Jenkins. 
The second example from the same locality measures 64 inches in 
length. The stripes extending from the pectoral to the caudal are 
very indistinct, as is usually the case with adult Japanese examples, 
although this character is subject to a considerable amount of varia- 
tion. Radiating lines extending forward, downward, and backward 
from the eye, and dark vermiculations on the back are usually present 
in adults and absent in the young. Not seen in Fiji. 

38. TETRAODON HISPIDUS Linneus. 

A large specimen taken on the reef at [iji. 

Family BALISTIDZ. 

39. BALISTAPUS ACULEATUS (Linnzus). 

One specimen. 

XANTHICHTHYS LINEOPUNCTATUS (Hollard). 

One example from Honolulu market. 

Family SCORPAINIDA. 

40. SYNANCEJA VERRUCOSA (Bloch and Schneider). 

One specimen. 

41. PTEROIS SAUSAULELE (Jordan and Seale). 

Two specimens. 
The group called Dendrochirus, to which this species belongs, is 

probably not distinct from Pterois. Its chief character is the absence 
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of free rays on the upper edge of the pectoral, a character present in 
the young of Dendrochirus, but lost with age. The species of Pterois 
proper are larger fishes with longer fins. In Morita’s plate of this 
species (Fishes of Samoa, Plate IV, fig. 1) the artist has, from a young 
example, represented the upper rays of the pectoral as detached and 
has made them much longer than in the adult. In the adult these 
rays are fully united with the rest of the fin, and the rays are grad- 
ually longer to the sixth. The ventrals reach the base of the last dor- 
sal spine. The pectorals reach the base of the last dorsal ray, as in the 
adult types of Dendrochirus sausaulele. Morita’s drawing was taken 
from a young example in which pectorals and ventrals are notably 
longer than in the adult and the upper rays of the pectoral are more 
elongate and partly free. The free tips are apparently broken off 
with age. 

Family ECHENEID®. 

42. REMORA REMORA (Linnaeus). 

Numerous specimens were taken attached to the shark, Carcharias 
insularum. When the shark was taken out of the water these fishes 
still kept their hold. The larger sucking fish, Echeneis naucrates 
lets go its hold the moment the shark is raised out of the water. 

’ 

Family GOBITD ©. 

43. RUPPELLIA XANTHOSOMA (Bleeker). 

Taken in the crevices of corals at Fiji. The generic name Rup- 
pellia of Swainson (1839), based on Gobius echinocephalus, has prior- 
ity over Paragobiodon Bleeker. 

Family BLENNITD2. 

44. SALARIAS LINEATUS Bleeker. 

On the reef at Suva. 





MAMMALS COLLECTED IN EASTERN SUMATRA BY DR. 
W. L. ABBOTT DURING 1903, 1906, AND 1907, WITH 
DESCRIPTIONS OF NEW SPECIES AND SUBSPECIES. 

By Marcus Warp Lyon, JR., 

Assistant Curator, Division of Mammals, U. S. National Museum. 

INTRODUCTION. 

During the last eight years Dr. W. L. Abbott has visited various 
localities along the eastern coast of Sumatra for the purpose of mak- 
ing collections of natural history and of enthnology, all of which 
he has presented to the United States National Museum. Mammals 
and birds have constituted by far the greater part of the zoological 
collections. The following paper is a systematic account of the mam- 
mals that he has obtained in the general region of eastern Sumatra. 

Thirteen new species and three new subspecies are described in it. 
Doctor Abbott’s first visit to eastern Sumatra was in August and 

September, 1901. At that time he ascended the Indragiri River (see 
map, page 623) for a short distance and made collections of mammals 
from along its banks. This collection, together with material gath- 
ered during the same vear from the near-by islands of the Rhio-Linga 
Archipelago, was described in 1902 by Mr. Gerrit S. Miller, Jr." It 
is not treated of in the following pages except in an incidental 
manner, 

The next visit of Doctor Abbott to eastern Sumatra was in August 
and September, 1903, when-he made a small collection from along the 
banks of the Kateman River, a stream not far from the Indragiri 

which had been visited two years before. He again made a trip to 
the east coast of Sumatra during the period from November 15, 1905, 
to February 12, 1906, to Aru Bay (see map, page 621). From there he 
proceeded down the coast for about 250 miles to the strait, known as 
Salat Rupat, between Pulo Rupat and the mainland of Sumatra. 

* Mammals collected by Dr. W. L. Abbott in the region of the Indragiri River, 

Sumatra, Proe. Acad. Nat. Sci. Philadelphia, March, 1902, issued June 11, 1902, 

pp. 148--159. 

619 
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(See map, page » 623. ) From February 24 until April 38, 1906, he col- 
lected on Pulo Rupat, on the mainland opposite, on the small island of 
Payong in Salat Rupat and on the large islands of Bengkalis and 
Padang. (See map, page 623.) During the autumn of the same year 
Doctor Abbott visited that part of Sumatra again for a period of 
nearly five months, October, 1906, to February, 1907. He made col- 
lections from along the banks of the Siak and the Little Siak rivers, 
from the islands of Merbau, Tebing Tinggi, Rangsam, and Penjalei, 
as well as from the mainland of Sumatra opposite them. (See map, 

page 623.) The mammals of these several collections are described in 
detail below. Several preliminary notices of some of the specimens 
have already been printed, but the collections as a whole are treated 
of here for the first time. Reference to the earlier papers will be 
found in the synonymies of the species to which they refer. 

In 1889 Dr. F. A. Jentink,* director of the Leyden Museum, pub- 
lished a short paper on a collection of mammals made in eastern 

Sumatra by Dr. B. Hagen. In 1905 Mr. Gustav Schneider ” published 
a detailed account of his travels in eastern Sumatra and the mammals 

which he collected there. The names apphed by these authors to the 

7arlous species of mammals in eastern Sumatra are given under the 
synonymies of the species listed below. 

DESCRIPTIONS OF LOCALITIES. 

The following account of the localities visited by Doctor Abbott are 

taken almost entirely from his letters and field notes, and a study of 
the maps of the region.° 

Aru Bay.—(Map, page 621.) This is a small indentation on the east 

coast of Sumatra at about longitude 98° 15’ E. and latitude 4° 10’ N. 
One fresh water river, the Besitan, flows into it. In addition to that 

several tidal creeks empty into it. The shores of the bay and the 
rivers generally are fringed with mangroves. A short distance back 

from the rivers the country is rolling. <A rather large island, Pulo 
Sembilan, is at the entrance to the bay. 

The shooting ground was the peninsula between the lower Besitan River and 

the smaller Sungei Tongkam. This was covered to a great extent with heavy 

forest, through which many paths and roads had been made by the Chinese 

“On a collection of mammals fron East-Sumatra, Notes eee Museum, XI, 

pp. 17-30, January, 1889. 

5 Ergebnisse zoologischer Forschungsreisen in Sumatra. Erster Teil. Siiuge- 

tiere (Mammalia). Gesammelt und bearbeitet von Gustay Schneider in Basel. 

Zool. Jahrb. Syst., XXIII, pp. 1-172, pls. 1-11, sketch maps 1 and 2. 

© Especially, Atlas van Nederlandsch Oost-Indié, bij het topographisch bureau 

te Batavia samengesteld in de jaren padi (Omgewerkte uitgave van 

den atlas van J. W. Stemfoort en J. J. Ten Siethoff.) Bij de topographisch 

inrichting te ’s Gravenhage gereproduceerd in de jaren 1898-1907, onder leiding 

van den Directeur C, A. Eckstein uitgegeven van het Departement van Kolonién. 
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woodcutters. These, however, had only taken the best trees of three or four 
species and the rest of the jungle was undisturbed. 

PULO 

SEMBILAN 

@ Pangkalan Susu 

Wharves and petroleum 
pipeline, Royal Dutch 

Oil Company. 

© Besitan 

RL 

rig. 1.—Map or ARU AND VICINITY. 

There were many old clearings and tracts of lalang [long coarse grass] and 

scrub jungle, besides some new clearings and pepper gardens. I remained at 

this anchorage opposite Tanjong Rembia from November 17 to December 8, 1905. 
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The Tongkam River joins the Besitan at Tanjong Kramet. [Tanjong Rembia 

on map.] The schooner anchored about 4 miles up the Tongkam, which is a 

tidal creek lined with mangroves. The principal collecting ground was the left 

bank of the Tongkam. There were a few kebuns and old clearings, but the 

country was mostly forest, intersected in all directions by the roads of the Chinese 

woodeutters. There was plenty of heavy original forest. The surrounding 

country is mostly rolling hills and ridges about 80 to 120 feet high. I remained 

at the anchorage in the Sungei Tongkam from December 8, 1905, to January 8, 

1906. I also shot over the country about the headwaters of the Tongkam, which 

is covered with heavy forest extending from the Tamiang River [belonging to 

a watershed just to the north, not included or shown on the map, page 621]. Saw 

many fresh tracks of rhinoceros here. But a Malay who had a gun was con- 

tinually after them, until, before I left, I could find no more fresh tracks. About 

a dozen Malays had made a clearing at the head of canoe navigation on the 

Tongkam. 

I was anchored in the Sungei Halaban from January 11 to 28, 1906, about 

4 miles up. The shooting ground was usually the peninsula between the 

Halaban and the Tongkam, which was rolling country mostly covered with 

heavy forest. There were many roads made by the Chinese woodcutters. 

February 1 to 9, 1906, was spent in the upper part of the Besitan River, about 

14 miles up from the kwala [mouth of river]. The country was hilly and 

eovered with magnificent unbroken forest. Animal life was not plentiful. 

There were no habitations beyond about two hours above Besitan Station.— 

W. L. Abbott. . 

Salat Rupat.—This is the narrow strait between Pulo Rupat and 
the mainland of Sumatra. Its average width is about 3 miles and its 
depth at the upper part is about 5 fathoms and at the lower part 

decreases to 3 fathoms.¢ 

The mainland of Sumatra along Salat Rupat is low and swampy during the 

rains. The shore is mostly covered with secondary scrub and jungle, but back 

a short distance the country is all heavy forest. Tigers are abundant and ele- 

phants are said to be found at the time of rains. I saw many of their trails. 

The country is completely tracked up with pigs, tigers, Rusa, and many other 

animals, but the denseness of the jungle prevents one from catching sight of 

the larger game.—W. L. Abbott. 

Pulo Payong.—See map, page 6238. 

Is an island about 4 miles long, in the Salat Rupat. It is low and swampy 

and largely covered with ‘‘ Nibong” palms.—W. lL. Abbott. 

Pulo Rupat. 

Pulo Rupat is the largest of the islands in the straits of Malacca, lying near 

the east coast of Sumatra, from which it separated by the Salat Rupat, 2 to 8 

miles wide and 10 to 15 fathoms deep. The whole island is low and flat, and 

swampy in the rainy season. The surface is nearly all covered with virgin 

forest. Some clearings exist along the coast and on the Salat Morong which 

separates it from Pulo Medang. Including Pulo Medang, this island forms a 

circle 26 geographic miles in diameter. The inhabitants number 2,000 or 3,000, 

See map, page 623. 

*Pirectory Indian Archipelago and Coast of China by Alexander George 

Findlay. London, 1889, p. 58. 
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and consist largely of a primitive tribe called Orang Akit. They are much 

mixed with the Malays, however. There are a few Chinese. 

In addition to the mammals obtained, Sus oi and Rusa are common. A few 

bears are said to exist. Ratufa is said to exist, but I never saw or heard 

them. Gymnura and a wild cat also occur. Dugongs are said not to be rare 
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Fic. 2.—MAP OF PORTION OF EAST COAST OF SUMATRA. 

in the Salat Rupat. Tigers never occur in Rupat, nor do elephants or rhi- 

noceroses cross the strait, although they are all common upon the mainland.— 

W. L. Abbott. 

Pulo Bengkalis.——See map above. 

This island is 39 geographical miles long and contains about 400 square 

miles. The whole surface is low and flat, and swampy during the rains. Along 

the coast are many clearings and sago kebuns, but most of the surface is cov- 

ered with heavy forest. It is separated from the mainland by the Salat Pan- 

jang, about 3 miles wide [and 5 to 15 fathoms deep].—W. L. Abbott. 



624 PROCEEDINGS OF THE NATIONAL MUSEUM, VOL. XXXIV. 

Pulo Padang.—See map, page 623. 

This island is separated from the mainland of Sumatra by a continuation of 

the Salat Panjang. It is separated from Pulo Bengkalis by the Salat Padang, 

about 1 mile in width and 5 or 6 fathoms deep. At its lower end it is separated 

from Pulos Merbau and Tebing Tinggi by narrow channels. 

It has about the same area as Pulo Bengkalis; its surface is low and flat 

and mostly covered with forest.—W. L. Abbott. 

The mammals of these islands, Rupat, Bengkalis, and Padang, are remark- 

ably few in number of species, considering their extent and their proximity to 

the coast of Sumatra. These islands are very low, only a few feet above high 

water, and nearly everywhere swampy after heavy rains. There are no hills 

anywhere and they are all doubtless of recent alluvial formation. No typhoons 

or heavy gales ever occur, so that the tiger and rhinoceros have never been 

carried across the narrow straits, as has happened in many of the islands of 

the Mergui Archipelago. When some of the great cyclones have occurred at the 

head of the Bay of Bengal, Sangar Island and much of the Sundarbans have 

been completely flooded, and tigers, deer, and other mammals swept out to sea 

in hundreds and drowned. The only heavy gales, except squalls, that occur in 

the Straits of Malacca are the “ Sumatras,” which blow for a short time with 

almost hurricane violence. They last only a short time, at most four or five 

hours, and are unaccompanied by much depression of barometer and consequent 

rise of sea level. The rain pours in torrents, but the short duration and com- 

paratively local character prevent much flooding. 

The large rivers which rise in the western range of mountains and flow 

nearly across Sumatra, to empty on this coast, the Indragiri, Siak, and Kampar, 

all rise enormously in the rains, particularly in the uplands. They must carry 

down more or less animal life on such occasions. But when the rivers reach 

the vast alluvial flat bordering the east coast the level of the water scarcely 

changes during the highest floods. There are no embankments, and the increase 

of fresh water simply spreads out over the forest-covered country whose surface 

is just a few inches above ordinary high-tide level. The fresh water merely 

displaces the previously salt or brackish water. The whole east coast of 

Sumatra is simply a huge sponge. This coast district then acts as a sort of 

strainer which catches any or most of the animals brought down by the floods 

from the highlands. 

Curiously enough the bear exists in all three of the islands of Rupat, 

sengkalis, and Padang. This is a common inhabitant of the swampy east 

coast, but is not often found in islands. It occurs in Banka, however, and in 

some of the Mergui Archipelago near the coast. The absence of tigers is curious, 

especially as its particular food pigs and Rusa are yery common, and tigers 

swim very well indeed. In this connection it is to be noted that tigers were 

absent from Singapore Island at the time of its settlement in 1819, but became 

abundant ten or fifteen years later when the human population increased. At 

the present time they seem to swim across the Johor Strait at will. Leopards 

are not found in the islands. There is a wild cat common in all three islands, 

probably a form of Felis bengalensis. 'The natives complain much of its depre- 

dations on their poultry. Muntjacs are absent. They like dry ground and low 

hills and the islands are unsuited to them. They rarely occur on islands, 

only on Nias and on Pulo Bintang, where they have probably been introduced. 

Monkeys, Macaca fascicularis and Presbytis cristata, occur on all three islands. 

| Presbytis percura] on Pulo Rupat only. Sus oi and Sus vittatus both occur on 

Rupat, the latter very common. On Bengkalis and Padang, Sus oi was common 
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and the natives told me that the “ Babi bakau,” Sus vittatus, was very rare. 

It is common everywhere on the mainland. 

On the small island of Pulo Payong, in the middle of Salat Rupat, the small 

pig, Sus vittatus, was very abundant, but Sus oi does not occur. The tracks of 

tiger are said to occur occasionally on Payong, but the natives said they were 

not real tigers, but ‘“ Rimau kwéka” (were tigers). 

Manis occurs on Bengkalis. No squirrel is found on Bengkalis, but Scirus 

vittatus is plentiful across the narrow salat in Pulo Padang. No Ratufa occurs 

on any of the islands. 

The conclusion derived from the distribution of the mammalian fauna of 

these islands and of the Rhio-Linga Archipelago is that the present period is one 

of extension of land areas, either from elevation of land areas or more probably 

from alluvial deposit. The islands with hills have a much larger fauna. At 

some past period the islands in all this region extended to the mainland and re- 

ceived their fauna. Then followed a period of depression, when everything was 

sunk below sea level, except the tops of the hills. These islands were small, 

too much so, for the larger maramals to continue to exist. The squirrels, 

Manis, Tragulus, etc., remained on the small islands in safety. Then followed 

the present condition of things, elevation and alluvial deposition, enlarging the 

islands and extending the coast of Sumatra eastward and receiving additions 

to its fauna by swimming and introduction by man. According to this theory, 

the islands of Rupat, Bengkalis, Padang [Merbau, Tebing Tinggi, Rengsam, 

and Penjalei] are of entirely recent formation and the present fauna has en- 

tered only comparatively recently.—W. LL. Abbott. 

Doctor Abbott’s views as to the formation of these islands and 

the manner in which they received their fauna are entirely in 
accord with my own as based on study of his collections and of 
the elevations of the land and depths of the sea. His explanation 
of the manner in which animals may be carried from the highlands 
of Sumatra to the lowlands of the east coast may possibly explain 
some puzzling points noted beyond under Tragulus (page 630), Jus 

(page 645), and Ratufa (page 636). 

Pulo Tebing Tinggi—Also called Pulo Rantow. 
Pulo Merbau.—A. small island. 

Pulo Rangsam (or Rangsang).—-Also called Medang, but not to be 

confused with Pulo Medang off Pulo Rupat. 

The location and relative sizes of these islands may be seen on the 

map, page 623. They are all low alluvial islands, similar in general 

characteristics to the islands of Rupat, Bengkalis, and Padang, de- 

seribed above. 

Pulo Penjalei (also called Mendol).—This is a small alluvial island 

at the mouth of the Kampar River. 

Kateman River—sSee map, page 623. 

The Kateman has a course of 25 or 30 miles through the low alluvial land 

of eastern Sumatra. The whole country is more or less swampy. No place 

is more than 2 feet above high water. There are many sago plantations along 

its banks. During the past five or ten years [this was written in the summer 

of 1903] much timber near the river banks has been cut by the Chinese for 

the Singapore market, but the lumbering operations never extend more than a 
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mile from the river banks. The timber tongkans (junks) ascend the Kateman 

for about 18 or 20 miles. Besides the animals obtained, I-saw pigs and a black 

leopard. Tigers also exist, but no elephants or rhinoceroses.—W. L. Abbott. 

SYSTEMATIC LIST OF SPECIES. 

SUS VITTATUS Miiller and Schlegel. 

1839-1844. Sus vittatus MUtrirr and ScHLecer, Verhandel. Natuur, 

Geschied. Nederl. Bezitt. Zool., p. 172, pls Xxx, XXXII. 

1889. Sus vittatus, JENTINK, Notes Leyden Museum, XI, p. 25. 

1905. Sus vittatus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 127. 

1906. Sus vittatus, MILLER, Proc. U. 8S. Nat. Mus., XXX, p. 746, June 13, 

1906. 

Three specimens from Aru Bay, one from Pulo Rupat, two from 

Pulo Payong in Salat Rupat, two from the Siak region, and two from 
Pulo Penjalei, at the mouth of the Kampar River. Those from 
Pulos Payong and Penjalei are very small, but it is doubtful if this 
is more than individual variation. 

For measurements of the adults, see table, page 627. 

SUS OI Miller. 

1902. Sus oi MiLueEr, Proc. Biol. Soc. Washington, XV, p. 51, March 5, 1902. 

1905. Sus barbatus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 128. 

1906. Sus oi, Mitirr, Proce. U. S. Nat. Mus., XXX, p. 741, June 13, 1906. 

During his latest trip into eastern Sumatra, Doctor Abbott secured 
eight additional specimens of this large pig from the mainland or 
the adjoining islands. These specimens, together with material re- 

cently collected by him in western Borneo,’ indicate that the members 
of the Sus barbatus group of pigs are somewhat more variable than 
was at first supposed. The characters pointed out by Mr. Miller, 

however, appear as a rule to hold good. The most reliable character 

for distinguishing between Sus of and Sus barbatus is the size and 
shape of the last lower molars. This tooth averages longer in the 
Bornean pigs and in the majority of the specimens shows three dis- 
tinct cross ridges and a terminal heel, while in the Sumatran Sws o7 
most specimens have this tooth shorter, with only two cross ridges 
and a terminal heel, or sometimes what appears like three cross ridges 
and no heel. As for actual size of the skulls, the largest in the U. S. 
National Museum comes from Borneo (Cat. No. 142351, upper length 
487 mm.). It does not, however, reach the extreme length (505 mm.) 
given by Mr. Miller? for Sus o7. All the pigs of this group recently 
taken by Doctor Abbott on Sumatra or the adjacent islands are dis- 
tinctly smaller than is the type of Sus o7. 

For measurements see table, page 627. 

*Lyon, Proc. U. S. Nat. Mus., XX XIII, p. 551, December 24, 1907. Part of 

the specimens only. 

® Proc. U. S. Nat. Mus., XXX, 1906, p. 744. 
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TRAGULUS NAPU (F. Cuvier). 

1822. Moschus napu F. Cuvier, Hist. Nat. Mamm., IV, pl. xxxIx. 

1889. Tragulus napu, JENTINK, Notes Leyden Museum, XI, p. 25. 

1902. Tragulus napu, STONE and ReuHN, Proc, Acad. Nat. Sci. Philadelphia, 

March, 1902, pp. 127-131, issued June 4, 1902. 

1905. Tragulus napu, ScHNEIWER, Zool. Jahrb. Syst., XXIII, p. 133. 

Seven specimens from the vicinity of Aru Bay and five from the 

Siak region farther down the coast. 
For measurements of the adults see table, page 631. 

TRAGULUS KANCHIL (Rafiles). 

1822. Moschus kanchil Rarrves, Trans. Linn. Soc. London, XIII, p. 262. 

1889. Tragulus kanchil, JENvTINK, Notes Leyden Museum, XI, p. 25. 

1902. Tragulus kanchil, StoNE and Rerun, Proc. Acad. Nat. Sci. Philadel- 

phia, March, 1902, p. 128, issued June 4, 1902. 

1905. Tragulus kanchil, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 135, 

Twelve specimens from the vicinity of Aru Bay. This series is 
in all respects similar to the series of Zragulus collected by Doctor 
Abbott at Tapanuli Bay, on the west coast of Sumatra.?” The Traguli 
of this group from the Siak region in eastern Sumatra are very vari- 
able but present certain average differences, and may be recognized 

as a distinct race described below. 
For measurements of the adults see table, page 631. 

TRAGULUS KANCHIL LONGIPES, new subspecies. 

Type.—Skin and skull of adult male, Cat. No. 144141, U.S.N.M., 
collected on the Little Siak River, eastern Sumatra; November 3, 

1906, by Dr. W. L. Abbott. Original number 4853. 
Diagnostic characters.—Similar in all respects to typical Tragulus 

hanchil except that the hind foot is distinctly longer. 
Color.—The color of typical examples of 7ragulus kanchil longipes 

is exactly like that of 7. hanchil hanchil, so that no detailed deserip- 

tion is necessary. Certain of the specimens, however, two from Maka- 
pan, one from Kompei, and one from Sungei Mandau, are distinctly 
lighter or more “ yellow ” in color than is the type and the rest of 
the series, being practically identical in coloration with the animal 
described below as Tragulus fulvicollis. 

Skull and teeth—I have been able to detect no differences between 
the skulls and teeth of Aru and Tapanuli Bay examples of 7ragulus 
and specimens from the Siak region. 
Measurements.—See table, page 632, and diagram, page 629. An 

examination of this table and diagram shows that the Siak Zragulus 
is essentially similar in size and weight to specimens from Aru Bay 
with the exception of the hind foot. In Aru Bay examples this 

? Miller, Proc. U. 8. Nat. Mus., XXVI, p. 442, and table, p. 446. 
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measurement ranges between 114 and 128 mm., while in those from 
the Siak region it is between 131 and 145 mm. 
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Fic. 3.—DIAGRAMMATIC VIEW OF THE LENGTHS OF HIND FOOT, BASAL LENGTHS OF SKULL, 

AND OF THE WEIGHTS OF TRAGULUS FROM EASTERN SUMATRA. THE DOTS REPRESENT 

SPECIMENS. SPECIMENS FROM ARU BAY AND TAPANULI BAY ARE TRAGULUS KANCHIL 

KANCHIL; THOSE FROM THE SIAK REGION AND PULO PENJALEI, TRAGULUS KANCHIL 

LONGIPES ; THOSE FROM ALL THE OTHER ISLANDS, PULOS, RUPAT, BENGKALIS, PADANG. 

TEBING TINGGI, AND RENGSAM, TRAGULUS FULYICOLLIS. 

Proc. Ne Ma volexxxiy——_OsS——_4 1. 
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Specimens examined.—Nine from the Little Siak River, four from 

Kompei, two from Sungei Mandau, two from Makapan, and four 
from Pulo Penjalei. 
Remarks.—The Traguli of the kanchil group from the Siak region 

in eastern Sumatra are quite variable. Most of them are like typical 
hanchil except with larger feet, others of them, one from Kompel, one 
from Sungei Mandau, and especially the two from Makapan, are 
almost identical in point of color and size with the 7ragulus from the 
neighboring islands of Rupat, Padang, Bengkalis, Tebing Tinggi, 
and Rangsam. The 7vagulus from Pulo Penjalei, an island at the 
mouth of the Kateman River, is singularly enough clearly referable 
to 7’. kanchil longipes both in point of size and coloration. 

TRAGULUS FULVICOLLIS, new species. 

Type.—Skin and skull of adult female, Cat. No. 148519, U.S.N.M., 
collected on Pulo Bengkalis off east coast of Sumatra, March 27, 1906, 

by Dr. W. L. Abbott. Original number 4765. 
Diagnostic characters—A large member of the Tragulus kanchil 

group, somewhat like 7ragulus ravus Miller,t from the Malay Penin- 
sula, but much larger and more richly colored especially about the 
neck and forelegs; differs from 7. kanchil in its larger size and 
lighter color. 

Color.—Type: Upper parts and sides of body a mixture of light 
and dull orange-buff and black, the black slightly in excess along 
the middle line of the back, both colors equally prominent along the 
sides but the black gradually disappearing as the belly is reached 
so that next to the white of the underparts no black is mixed in with 
the dull orange-buff. Sides and top of neck tawny-ochraceous with 
no admixture of black except for a narrow (15 mm. wide), ill-defined 
nape stripe which gradually blends in with the colors of the middle 
line of the back. The tawny-ochraceous of the neck gradually blends 
in with the dull orange-buff of the body. Top of head a mixture of 
black and tawny-ochraceous, the former color in excess. Sides of 

head similar to sides of neck but duller. Underparts generally 
white. Throat pattern normal, the collar and median line of belly 

(5 mm. wide anteriorly, 30 mm. posteriorly) a light ochraceous or 
dull orange-buff, the A in front of collar similar in color but faintly 
lined with black. Inner sides of legs white; outer sides tawny-ochra- 
ceous, bright and clear on the forelegs, duller and with a slight ad- 
mixture of black on the hind legs. Tail above dull tawny slightly 
admixed with black, below and at the tip white. 

Variation in the series: The series as a whole does not show much. 
variation in respect to color. Some of the specimens run slightly 
lighter than the type. The extent of the black on the top of head 

“Proc. Biol. Soc. meetin XV ‘ hoe 6, 19025 pastas: 

— 
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and neck is variable. In some specimens, especially those from Pulo 
Rupat, it is quite conspicuous. None of the series show a decided 
approach in color to typical Tragulus kanchil longipes of the adja- 
cent mainland, although several of the mainland form strongly 
approach the insular race. 

Skull and teeth—These show no special peculiarities, but average 
larger than those of 7ragulus from the mainland. 
- Measurements.—See table, page 632, and diagram, page 629. The 
latter show that 7ragulus fulvicollis is a heavier animal and has a 
larger skull than either 7. kanchil kanchil or T. kanchil longipes. 
In length of hind foot it averages only slightly more than does 7’. 
kanchil longipes. 

Specimens examined.—Fourteen from Pulo Bengkalis, six from 
Pulo Padang, ten from Pulo Rupat, nine from Pulo Tebing Tinggi, 
and two from Pulo Rangsam. 
Remarks.—Typical specimens of Tragulus fulvicollis, compared 

with typical 7. kanchil, appear very distinct, but its relations with 
the latter must be quite close and are easily traced back to typical 
kanchil, by way of the abnormal specimens of 7. kanchil longipes, 
and then through normal specimens to 7. kanchil kanchil. Tt would 
seem that 7. kanchil in the lowlands of eastern Sumatra is in a state 
of active evolution and on the outlying alluvial islands has become 
T. fulvicollis, while on the mainland and on Pulo Penjalei it retains 
nearly all of the anchil characters with the exception of larger hind 
feet. Certain examples on the mainland, however, show its tendency 
to become 7’. fulvicollis. 

Measurements of adult Tragulus from eastern Sumatra. 
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T. kanchil.. ATI B a YyRe 5! 2-2 sn sa 148488 | Male....| 442 75 | 123 | 1.7 | 78.7 | 42.7 | 31.4 | 34.9 
CEN oF Bee Que seect occas oes | 143489 200=.).\ 406) |) 27 126 | 1.5 | 81 44.3 | 31.7 35. 2 

1D) 56a. eee pee OH Aase oS a aoa 143492 .--d0...| 445 65 | 116 | 1.7 | 78.6 | 43.4 | 30.5 | 35 

iD ye See ee eee WDOss oon eee ee 143497 |....do...| 460 | 70 | 122 |....-| 81.3 | 43.2 | 33.4 | 36.6 

IDO) Aapee ase eee GObceer wesc cet hee 143493 | Female .} 470 | 80 | 125 | 1.8 | 81.5 | 44.7 | 32.8 | 37.7 
WoOsee ae = olsenee Oh0k, Aaae or Bae eee 143494 |....do...| 450 | 70 | 120 |....- ics} Fess Foe 30.9 | 35.8 

WS ees se ls<c== Ons vere Saas owe | 143495 |....do...| 455 75 | 114 | 1.9 | 83.3 | 44.5 34.4 | 37.7 

WON. Sab s8 (alos oe DAS een Bee 143496 |....do...| 490} 85 | 128 |2.2|84 | 44.7 | 32.4 | 37.3 

DOE ASSe oe Sass GOs sete oes A NASA9R)|5 doe |457 | 70: | Lan is. 7s. 82.9 | 43.1 | 32.9 | 36.1 

ID OSS cceee eee Oar one 143499 |....do...' 470! 801124!2.2! 847 ! 42.7 | 31.6! 34.4 

a Collector’s measurements, 
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Measurements of adult Tragulus from eastern Sumatra—Continued. 

2 = S| eS eee 
s 2 FI se eewen| 

te) 2 z meCP)i av Daytes) 
| Num- | os 2S = eres 

Name. Locality. vee | Sex. | ‘S = g| 8 S35 = ce 3 ; 
re | 8 eS eeh Per || oe Sh leaite 

| slalo | mls Sakic! 
d/ei/£ |e || Solgaee 
eo Sede fies. lie Sie pezpeeel || 

mm.|mm.|\min. kilos| mm. | mm. | mm. \mm. 
T. kanchil lon- | Little Siak River....| 144140 | Male....| 440 | 70 | 181 | 1.5 | 77.7 | 42.9 | 31.5 | 34.2 
gipes. 
DO eerre eas GOS 25ers eeeeee 0144141 |....do...] 460 | 75 | 185 | 1.6 | 82.8 | 41.7 | 33.3 | 37 
Dosa tone lew GOs fee aie 144144 |....do...| 455 88 | 131 | 1.6 | 78 40.3 | 30.7 | 33.8 
1BieSesaaocec| todac GOP2 eee eee 144146 |....do...} 4380 70 | 1381 | 1.5 | 78.7 | 42.3 | 31 34 
DOS aa aeee GOs. Sze caosesieeee T4447 seed Ose = |43hn ions e 41 33.5 | 36.4 
DOstesscsecilenres GOs. sascaeeeeaee 144143 Female -| 470 70 | 185 | 1.9 | 81.5 | 43.7 | 31.6 | 34.5 
DORs Pees GOmee Se ae se 144148 |....do...| 475 | 85 | 186 | 1.8 | 81.3 | 40.5 | 30.4 | 33.6 
DO eee a aaee Kompeliess-soss. se h2 144153 | Male....| 440 | 77 | 181 |..-.. 79.4 | 40 32.2 | 36.4 
IDOo ae teee oles OSs 5 fete teen 144155 |....do...| 437 70 | 185 | 1.4 | 77.4 | 41.5 | 31.5 | 36.6 
IDO} thaeaean Ssaee GOse se ans eee AAATH 7) Bo eGOse 4 || A420 ais elo eee 77.1 | 41.6 | 34.5 | 38.& 
IBY eee eee tae (0 eRe eae ean 144156 | Female .| 460 | 75 | 133 | 1.8 | 79.4 | 42.8 | 31.8 | 36.3 
DOs sencetcel Saas GO sc55s eee 144158 |....do...] 467 | 80 | 185 |..... 83.7 | 42.8 | 30.4 | 35 
Woeea-fe 5: Sune Mandau.....- 144150 | Male....| 460 | 80 | 145 |..... 82.4 | 40.5 | 32.3 | 35.4 
DOP ae | Se Os See eee soe 144149 | Female .| 447 | 80 | 181 |.-... 83 42.1 | 30 34.3 
DOMses: sas Make oan tee eee 144154 |....do. 505 | 99 | 140 | 2.6 | 84 43 31.5 | 35.4 
IDOsce a2 eee |PeeO Onn Sonate coerce 144151 ..do. 500 90 | 145 | 2.4 | 85.6 | 40 34.5 | 38 
IDOSse-ken- 2 Pulo Penjaleiseee==== 144367 | Male. 437 | 75 | 127 | 1.6 | 76.6 | 41.1 | 30.3 | 34 
IDOSSe see ee seer (6 (0 pee ees 144368 |....do...| 450 80 | 134 |] 1.8 | 81.5 | 40.6 | 33.3 | 37 
Be Rene one ae Oe! eee eee | 144370 |....do...| 462 | 75 | 128 |.....] 85.3 | 43.3 | 31.9 | 35.4 

eee e a oe| ewe se do...........-.-..| 144369 | Female -| 465 | 75 | 135 | 1.8 | 81.7 | 42 33.4 | 37.4 
is putvicolti See ulosupatesss sees | 143500 | Male....] 464 | 78 | 139 | 1.9 | 85.5 | 42.7 | 32.7 | 37.7 

WO soe see lees QOte ees cise 143501 |....do-.-] 468 | 85 | 133 | 2.2 | 85.3 | 41.7 | 32.8 | 36.1 
1D Ye BR Se eens paaee COLE hae Sees | 143502 |....do 47 85 | 138 ! 2 83 44.4 | 32.5 | 35.5 
IDO BA a Seee) Meee OOsas 220 ce eee ee | 143504 |....do 475 80 | 141 | 1.8 | 85.2 | 43 32.8 | 36.7 
WOee a= tae ceillscteee GOs. 2282 eee eae 143506 | Female .| 477 85 | 139 | 2.2 | 86.9 | 45.6 | 32 37.2 
ID eaecseod ease GOs 22. ceeer sees 143507 |....do 487 90 | 139 | 2.3 | 85.9 | 42.7 | 34 37 
WOvs ese Ssi-.-ecses ge WEE s ce eee ss 143508 |....do....} 504 | 100 | 143 | 2.5 | 87.9 | 45.1 | 32.7 | 35.9 
DY see esern peoae 6 the aN apn Asatte | 143509 |....do...] 480 | 85 | 1385 | 2.4 | 88 43.3 | 34.2 | 37.6 
IDOs ceseasee Baio Pon erenlle eee | 143514 | Male....| 505 | 75 | 145 |..... 89.7 | 43.1 | 34.1 | 38 
DOL es: Wess GO eee eee eee 14351 5a oes d Ose 480 65 | 134 | 2.2 | 87.8 | 43.8 | 31.5 | 36.5 
DOteraes- se ieteiae GOsech ceeeereeseee 143516 .do...| 500 SOi 138) |acce- 89.5 | 43.4 | 32.7 | 36.5 
DO sees 1some i= Os eee eee | 143517 .do. 475 800) 130) | Eeee- 86 43.1 | 31.8 | 37.4 
DOse2 snc sllne eee (6 (er ee eee 143529 .do. 562 85 | 132 | 1.9 | 83.5 | 40.7 | 35.4 | 39.5 
Dose = s.8 Beaoe GOs ee eee 143511 Female -| 490 | 80 | 132 | 2.3 | 86.7 | 44.8 | 34.3 | 37.7 
DOtsemns as es arate GOsS see eee | 143512 |... C024) 0145 a 140 | 2.7 | 92.3 | 45.1 | 35.4 | 37.8 
DOvseeccenalgsset dos See eee ee |b143519 |....do...| 500 | 85 | 145 | 2.3 | 88.9 | 42.8 | 34.3 | 38.5 
DO een sac ees dO t=. eee 143520 |....do...| 490 | 75 | 135 | 2.6 | 87.6 | 44.8 | 32.5 | 37.1 
DOve tase aliases GON eee eee 143522 -do...| 497 75 | 132 | 2.4 | 83.8 | 42.8 | 33 38. 2 
DOr 2 5a25 Pulo Fadane be Paes 143523 | Male....| 490 | 80 | 138 | 2.2 | 87.2 | 44.4 | 35.2 | 39.1 
Doe eset 54| ees hee cetera ts 143524 e-d0=-.|| 485 70 | 188 | 2.2 | 86.4 | 41.1 | 32.1 | 35.4 
ID) OF Sessa |e ae ac pe hsleaeaSl® haeder 143525 ..do...| 490 80 | 141 | 2 85 42.8 | 36 40 
WOesssancca|eecse ae a bos case caer 143526 |....do. 500 80 | 143 | 2.3 | 90.2 | 43.7 | 34.6 | 38.4 
ID OS 15. ser|Sae-e Ota aeacce nee ee 143528 | Female .| 500 78 | 140 | 2.7 | 85.5 | 44.4 | 33.7 | 38.4 
DOSS Seas Pulo » Tobin Tinggi. ..| 144313 | Male....| 448 | 80 | 185 | 1.7 | 85.7 | 44 33 36.3 
Doses aces bene CO ra see ee ee es 144315 ead Ose22 460) 80 | 140 | 2.2 | 82 42.5 | 34.9 | 38.5 
DOSn eet see sess as Bao Meco eee 144318.) 22 2d Oe ea} 495) |) 80) eas eeeee 85.7 | 44.6 | 34.4 | 38.4 
DOV ss ara he ase koa eaeaeeoe ce oe 144320 P22 do. 2 5|/480) | 70) |) 13820) eeee 85.9 | 43.4 | 34.8 | 38.5 
DOS ee a(S e GO epee ete sae 144321 Goes 224708 65a 1308) Seen 85 44,2 | 33.8 | 36.8 
DOs sss ee leeeee GO reece eee ces 144316 | Female .| 485 85 | 136 | 2.8 | 86.6 | 44.6 | 32 36. 2 
DOMES 5202 2|Sas ae GOGaneR bbeseeenees 144317 Glo) 54 e|| SUS ease 142) Ete 92 47.5 | 32.6 | 35.5 
DOs see sa|seece GOs23 ho. 5-8 an ae 144319 Goze 5/4905 One San sees 84.4 | 43.2 | 34.5 | 39 
ID OSS as-ee Pulo Rangsam.....-- 144356 | Male....| 500 | 80 | 138 | 2.6 | 88.7 | 46.4 | 35.2 | 38 
DOtss ees eae dOSacees soeeee se 144357 |o23 300 Faas enc alh eee lee elsaeee 83.6 | 43.5 | 33.3 | 37.4 

« Coliector’s measurements. > Type. 

MUNTICACUS MOSCHATUS*’ (Blainville). 

1816. Clervus] moschatus BLAINVILLE, Bull. Soc. Phil., p. 77. (Type- 

locality : Sumatra.) 

1889. Cervulus muntjac, JENTINK, Notes Leyden Museum, XI, p. 25. 

1905. Cervulus muntjac, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 184. 

1906. Muntiacus moschatus, Lyon, Proc. U. S. Nat. Mus., XXXI, pp. 582-584, 

December 16, 1906. 

Skin and skull of an immature male (last molars just beginning to 
come through alveoli) from Aru Bay, Cat. No. 143538, U.S.N.M. 
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Length of head and body, 1,040 mm. tail, 180; hind foot, 303; weight 
58 pounds (26 kilos) ; basal aeth of Beni 178; zygomatic width, 86; 
length of antler, in a straight line, from the angle which it makes pos- 
teriorly with the skull, 128. The antlers are without burr or ace 
tine. The proximal Se eihings of them are comparatively smooth, 
the distal third is deeply rugose with longitudinal furrows. 
Two frontlets with their attached antlers, also without brow tines. 

were obtained from the natives on Pulo Rangsam. These antlers have 
been much scraped and smoothed down. 

RUSA EQUINA (Cuvier). 

1822. Cervus axis, RAFFLES (not Erxleben), Trans. Linn. Soe., London, 
Ie p.1200. 

1825. Cervus equinus oe Recherches Osseméns Fossiles, 3d. ed., LV, p. 

45, pl. v, figs. 30, 37, and 38. (Type-locality : cat. 

1889, Russa equinda, JENTINK, Notes Leyden Museum, IX, p. 25. 

1905. Rusa equinus, SCHNEIDER, Zool. Jahrb. Syst., ats . 1384. 

Skin and skull of a young female, Cat. No. 143539, U.S.N.M., from 
Pulo Bengkalis. The second and third permanent molars have not 
begun to appear. 

The frontlets and attached antlers of ten adult males were secured 
from the natives, two from along the Siak River, one from Kompei, 
and seven from Pulo Rangsam. 

Measurements of antlers of Sambar deer from Sumatra. 

|  (Pipot | Cireum-| Length | Burr to |%1P 01 8P- 
Circum-| ference |of antler| tip of | ic@! tine 
ference lot antler} along {browtine,| tits an- Locality. Number. | of antler/° hove | convex- Salone. gle with 
above brow | ity of | convex- |, ™am 
burr. ti cae shh trunk of ine. curve. ity. antler: 

mm.¢ | mm.a | mm.a | mm.a mm. & 
SUR IRI Gre 2 Sao Sas Geet ee ae 144299 | 140 140} 101 106 |b463 6421 | 242 6220 69 68 

JDO). 2.5 See, Bek Sele SAR ee a es ee | 144300 | 166 164 | 106 102 | 460 465 2A 230, 98 97 
ISOC 09) 5.0 Shee a ewe ae | 144301 | 132 135 | 105 100 | 440 457 | 247 252 104 71 
Ie rgilkoy TED aeA Ty eT SS 2 eS ee 144342 | 160 142 | 107 106} 391 415 | 197 248 92 91 

1DY0) 5.350 ee eee op Se Eee 144343 | 149 151 | 116 115 | 445 462 | 188 218 98 54 
IDid)..3= Sic eae Sec see Sea = eee | 144344 | 162 162 | 110 114} 512 507 | 134 142 | 65 55 
IDG a2 Se RE Oe > See | 144345 | 133 135 | 106 100 | 440 4388 210 140 | 162 171 
ISO. o Lee ee eee | 144346 | 134 134 101 100 | 411 417 | 184 175 | 76 80 
IDO. og ee eS Se | 144347 | 123 129 92 88/| 453 427 | 176 180 76 88 
OMe ee 2h ai Soc (Be Ae eee | 144348 | 128 122 97 94 | 397 400 150 140 44 68 

| J 

a The first number refers to the left antler, the second, to the right. » Tips slightly broken. 

SCIUROPTERUS HAGENI Jentink. 

1889. Sciuropterus hageni JENTINK, Notes Leyden Museum, XT, p. 26. 

1905: Sciuropterus hageni, SCHNEIDER, Zoo! Jahrb. Syst., XXIII, p. 106. 

Two specimens from Aru Bay, which is not very distant from the 

type-locality, Deli. 
For measurements see table, page 634. 
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PETAURISTA BATUANA Miller. 

1889. Pteromys nitidus, JENTINK, Notes Leyden Museum, XI, p. 26. 

1903. Petaurista batuana MILLER, Smithsonian Miscell. Coll., XLV, p. 27, 

November 6, 1903. 

1905. Pteromys nitidus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 104. 

1908. Petaurista nitida marchio THOMAS, Ann. Mag. Nat. Hist., 8th ser., I, 

March, 1908, p. 251. 

Ten specimens, skins and skulls, from various places on the east 
coast of Sumatra. For a list of localities and measurements see table 
below. I can find no essential differences between the series from 
Sumatra and that from the Batu Islands off the west coast of Suma- 
tra. The extremes of total length of skull in Sumatran examples are: 
65 to 68.4 mm., in the Batu series 65.8 to 69.4; the extremes of the 

maxillary tooth row are, respectively, 14.6 to 16 and 15.5 to 16.8. The 

teeth in the Batu specimens thus appear a little larger than they 
do in Sumatran examples and as a whole look heavier. This may 
probably be accounted for by wear, as in nearly all the Batu skulls 
the crowns of teeth are worn to a flat surface, while the teeth in most 
of the Sumatran skulls have the primary cusps unworn. As the cusps 
become worn down the teeth assume a somewhat heavier appearance. 

PETAURISTA NITIDULA Thomas. 

1900. Petaurista nitidula Tuomas, Novitates Zoologice, VII, p. 592, 

December 8, 1900. 

Four skins and skulls from Pulo Rupat. They are distinctly 
smaller than the related flying-squirrel from Sumatra and so closely 

Measurements of flying squirrels from Sumatra. 

| 
5 Ia | 6 ie | be | se ae S13 

| 3 R = ~ ped ° 

| sg ow i] 2 %. iE 2 

Num- Pista ss! || £ 5 Name. Locality. Severs Sex and age. e/2 Se ~e = BS 
a) ve =| on S| p> iP a 

col a dl Wee — 
| = — Y fas} o 

| @. |) se 4] Seales bo |e } a we i= 

(Mm } ae fe | sd N | 
i | 

|mm.|mm.\|mm| mm.| mm.|mm 
Sciuroptcrushageni, Aru Bay..........-.. 143344 | Male, adult... ... 270 | 248 | 49 |._.... |r ares a| ae 

Dow eh eer dO Sse eae 143345 | Female, nearly | 254 | 240 | 48 | 51.1 | 31.3 |__._- 
adult. 

Petaurista nitidula.| Pulo Rupat.......... 143339 | Male, adult..... 405 | 460 | 77 | 63.9 | 43 115\3) 
DOR see eee GOes Fear 143340 | Female, adult...) 380 | 440 | 75 | 62.6 | 44.3 | 15.2 
DOs acon ea eeee GOses Bee ee eae 143341 |..... Gots oe eeee 400 | 405 | 75 | 64.3 | 42.8 | 15 
DOn osteo neers (0 oes claneeaeaer aan 1433428 |eeeee (CORE EReroa. | 395 | 425 | 77 | 65 45.4 | 14.5 

Petauristabatuana.| Aru Bay...-.-..-...-.--- | 143338 | Male, adult .....) 430 | 470 | 85 | 68.4 | 46.4 | 16 
DOP ts 2eee sees .| 80miles up Little Siak | 144211 |...-. dO=ss2ce cee | 385 | 435 | 81 | 65 44.8 | 15 

1 River. | | 
Dose sae eee | Siak River near | 144212 | Female, adult...| 415 | 465 | 82 | 66.2} 45 15.8 

mouth, | 
Dome. 5.555782 eee Cc ene roe | 1442132 eee d0sseen ease | 420 | 465 | 82 | 67.3 | 44.6 | 15.8 
DOnteeoae ne ee Sungei Mandau....... | 144214 | Male, aduit.....| 405 | 500 | 84 | 67.2 | 46.3 | 15.3 
DOesecae aeeoee Kiompels 25 oe cere | 144215 |..... Ok Scene | 392 | 483 | 80 | 65 43.5 | 15 
DOs: ct Geass | Sungei Makapan...... | 144307 |... .. do...=--.---| 405°) 470} 845167255 mAbsomlmlosey 
Dor seers Kateman River...... | 123135 | Female, adult...| 400 | 520 | 80 | 67.5 | 44 15 
DO ssstnc aoe looas GOt see eae eee | 123136 | Male, immature.) 385 | 480 |....| 62 41.6 | 14.6 
WOtseteeeeaaee Nees (0 (0 ree eee ee 123137 | Male, adult. ....| 480 | 470 | 81 | 66.8 |_..... 15.4 

“ Collector’s measurement, 



no. 1626. MAMMALS FROM EASTERN SUMATRA—LYON. 635 

resemble topotypes of Petaurista nitidula that no constant differences 
can be found to distinguish them. The greatest length of the skull 
in the Rupat specimens ranges from 62.5 to 65 mm.; in a series of 
seven specimens from the Natunas the extremes are 61.6 to 65.3 mm. 
Ten specimens from the mainland of Sumatra show a range of great- 
est length of skull from 65 to 68.4 mm. 

For measurements of the Rupat specimens see table, page 634. 

RATUFA PALLIATA Miller. 

1889. Sciurus bicolor, JENTINK, Notes Leyden Museum, XI, p. 27 

1902. Ratufa palliata Miter, Proc. Acad. Nat. Sci. Philadelphia, March, 

1902, p. 147, issued June 11, 1902. 

1905. Ratufa bicolor and Ratufa palliata, ScHNEIDER, Zool. Jahrb. Syst., 

XXIII, p. 108. 

1907. Ratufa palliata, Lyon, Proc. U. S. Nat. Mus., XXXII, p. 440, May 

23, 1907. 

Nine specimens from Aru Bay and two from Salat Rupat. No 
Ratufas of this group were taken on Pulo Rupat or other islands, and 
the only specimen taken by Doctor Abbott farther down the coast on 
the east side of Sumatra is the type-specimen, Cat. No. 113162, from 
the Indragiri River. 

For measurements see table, page 636. 

RATUFA ARUSINUS Lyon. 

1905. Ratufa auriventer, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 108. 

1907. Ratufa arusinus Lyon, Proc. U. 8. Nat. Mus., XXXII, p. 442, May 23, 

1907. 

Thirteen specimens, skins and skulls from the vicinity of Aru Bay. 
This is a very well-marked form, and no specimens from Sumatra are 
in the National Museum which show evidences of intergrading with 
it, though doubtless future collections will show it to be a subspecies 

of Ratufa hypoleuca from the west coast of Sumatra. 

For measurements see table, page 636. 

. RATUFA HYPOLEUCA CATEMANA (Lyon). 

1965. Ratufa afinis, Scunewer, Zool. Jahrb. Syst., XXIII, p. 108. 

1907. Ratufa catemana Lyon, Proc. U. S. Nat. Mus., XXXII, p. 443, May 23, 

1907. 

Doctor Abbott’s latest collections from eastern Sumatra in the re- 
gion of the Siak River show that this form of Ratufa is more variable 
than was at first supposed. As shown in the original description,’ 

specimens from the Indragiri River had a tendency to be whitish on 

the underparts instead of tawny as in the type and other specimens 

from the Kateman River. (See table, page 636.) Five of the indi- 

@Proc. U. S. Nat. Mus., XXXII, p. 443. 
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viduals recently collected from farther up the coast (Siak River, see 
map, page 623) have the underparts white or whitish, and continua- 
tion of the light underparts extends down the inner side of the hind 
leg as a narrow line to the heel, about the same as it does in the west 
coast series of R. hypoleuca. This series of east coast Ratufas averages 
smaller, in both external and cranial measurements, than the series of 
west coast specimens. Some of the specimens, especially Cat. No. 
144167, from Makapan are very close to typical 2. hypoleuca in both 

size and coloration, so that R. catemana must be considered as a sub- 

species of 2. hypoleuca. None of the specimens show any approach 
to Ratufa arusinus. 

For measurements see table below. 

Measurements of Giant Squirrels from eastern Sumatra. 

| 
| | = Ss \2 sees | 

3 Be | Se leseeine | 
2 2% |25| 28/38 | 

4 ‘i - “| col it oT 
Name. Locality. Mun | Sex and age. E Se % 2 F 3 B 5 | 

| Z| [e] Se | ms | ge 
| ‘eo 12 la: a0 eine 

mm. mm.| mm.| mm. | mm. | mm. 
18 (OMA Sol) BUSY om Seog coscdosc 143359 | Male, adult......- 368 | 472 | 88 71.9 | 44.6] 29.1 

Dons .22 eens Gomi ee ek feoeeseteees | 143360. |=... G02 ein eee ce 350 | 452 | 88 69.7 | 41.7 27 
1433610) Pease COM ance ne eee 360 | 440 | 84 69.6 | 45 28.8 
1433625|seeee COSA A Seen 370 | 460 | 81 69.3 | 41.9 | 26.8 
143363 |..... 0 5 ea ees: lara 460 | 85 | 69.3] 43.1} 28.9 
143364 | Female, adult... -! 390 | 455 | 90 72.4 | 44 27.3 
43365) doses Sesame: 375 | 480 | 86 73.7 | 44 28.4 
1433665. 26 dO aoe ee | 370 | 455 | 85 70.6 | 45 28.9 
143367 |\See-- Osea emer 355 | 460 | 84 || 71.2 | 44.3 28.2 
143368 | Male, adult......- | 360 | 433 | 83 70.2 | 44.7 27.9 
143369 | Female, adult - | 365 | 425 | 86 | 70.5 | 45.8 29.3 
143346 | Male, young adult. | 345 | 405 | 81 63.7 | 37-8) 924 
143347 | M ale, fadul tee | 335 | 420 | 82 64 38.7 25.9 
143348 | Female, adult ...-.| 355 | 400 | 81 66.6 | 42.5 | 27 
143349 | Male, adult Sisiasse | 350 | 400 | 81.5 | 64.2 | 40.4 | 25.8 
1433505 eee Choe Rabobame sac 355 | 365 | 84 | 64 38.9 23370 

DOM ete linseec GOL a eee eee rae 1el4s35L fs. 2. Gore soe | 354 | 405 | 81.5 | 65.9 | 40.8 25:0 
IDO aeaaalaee SS GOS sees eee anne (433520 eeeee QOS renee | 350 | 400 | 80 66 40 2040 
ID Osseo. see GO ssn. eo eee 14335s0|aeeer GO roe | 350 | 440 | 82 | 67 41.1 26.8 
IDO sere eeree GOs Sees son-e eee 143354 | Female, adult...) 310 | 390 | 82 | 67 40 25.8 
DOR ee anos eee GOz ace see oseee 143355 Berale; young | 3810 | 405 | 88 625% \\ Steril ent 

adult. 
ID ass ae aaeee dose eee 143356 | Female, adult....} 340 | 450 | 84 65.8 | 39.3 | 25 
IDO be atoee esos dos-aase Se cocpedae Wel4S357a|\eecme GOERS sA tree 340 | 465 | 83.5 | 66.1 | 39.9 26.5 

Sooece Feoee GOs. oe sees 25h 221) 148858 ee sledo) 22222. 2215350) 4455) 8855) Osiie eae mecaes 
Little Siak River.....-. | 144159 | Male, adult......- 315 | 350 | 74 60 36.4 | 23.4 

Do BAe ae eee GOs... = fee eee ee 144160 |...-. doses 225225! 317 | 383 | 78 GL? |Eaeeee 25. 7 
So (oso (Lo ee Reem ARCTGIN Ree ean cea ce sacaelteray | Zaks |] G8ick |) So 26. 2 
BS Bt Oat sc225 55-222 | 1441625) edo Teer ital Reco si 80 63.2 | 36.5 25.8 
Rasesa So. do..................U144163 | Female, adult... -.| 342 |e238 | 80 62 40 25. 4 

Sungei Mandau.......- 4144164 |... 2. ro Ko Ween ane Pee | 320 | 410 | 78 64 39.4 | 26.7 
Mia ka pAins sen 2 nineesee 144165 | Male, adult.....-- 315 | 360 | 80 (BG) SES so6 25 

WE Se Gee aoeee DOwek soso sees se 44166 Female, adult ....| 322 | 380 | 80 | 62 38.2 | 24.8 
Ibpao kts s SSassccaussssse 1144167 | Male, adult. ...-..-. 318 | 400 | 80 | 64 leith peas 
| dowanole oS et oo sse secs 144168 | Female, adult ....) 315 | 385 | 75 59.5 | 38.55) 24.3 

Epa al Keer One se ee) 144169" | Male adultes ee |320n| | oc0nlaas 61 38 24.2 
2 Se tats alae eee GOs. See Ee eal) LSEE TORE Oe eee eee coll eo UM Rass 62.5 | 38 25.3 

| Kateman River....... IPBIBRY jlo 56 COS aR Ses | 310 | 390 | 77 61 37.4 | 24.6 
Steck eee On aes see eee os Noles Zak 100e Se seee 2 eel Roz PSRan |e! 61.9 | 38.5 24.6 

IDXOls Sapo s At SeaSe Ose secon eee | 123125 Male, immature... 275 | 380 | 73 57.7 | 38.8 | 23.8 
DOs --2 oe Beker Choa aan Bemceense nae | 123126 | Female, adult. 310 | 375 | 75 60.5 | 38.3] 24.4 
DO ars sce | Seca Ose aeieanine ec e | 123127 | sees dos eee 325 | 380 | 78 62.3 | 89.3.) 25.6 

a Collector’s measurements. ; 
b Measured by writer after relaxing feet in water for forty-eight hours. 
c lype 
d Underparts white or whitish and inner side of hind leg marked with a narrow extension of the white 

of the underparts to the heel. 
e Imperfect. 
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SCIURUS MELANOPS Milller. 

1899. Sciurus prevostii, JENTINK, Notes Leyden Museum, XI, p. 27. 

1902, Sciurus melanops MILLER, Proc. Acad. Nat, Sci. Philadelphia, March 

1902, p. 151, issued June 11, 1902. 

1905. Sciurus melanops, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 109. 

Twenty-four specimens of this species were collected at various 

localities in eastern Sumatra. For measurements and list of locali- 

ties see table, page 639. Sciwrus melanops was described from speci- 
mens collected along the Indragiri River, Sumatra. Since publishing 
the original description Mr. Miller has had the opportunity of com- 
paring specimens of S. melanops with the cotypes of S. rafflesi Vigors 
and Horsfield in the British Museum and made the following notes 

on the two forms: 

At first sight the two appear to be identical, but raglesi (cotype No. S84.6.3.8. 

Sumatra Raffles) differs from meldnops in considerably smaller size and ap- 

parently in a less blackish cheek. The skin is not in perfect condition, having 

been mounted and exposed to light. Cheeks very nearly as in Cat. No. 113153, 

U. S. National Museum (Paratype of S. melanops), but more distinctly grizzled. 

Whitish spots on cheek and muzzle exactly as in Cat. No. 113153. Red of 

underparts essentially as Cat. No. 113153, but distinctly browner and darker, 

especially along median region, outer surface of leg, and on shoulder. In 

latter region the palest red is about the same as the darkest at side of wrist 

in melanops. Skull conspicuously smaller and more slender than in melanops; 

ramus of mandible more slender; teeth slightly larger than in melanops, there- 

fore relatively much larger. Measurements of the skull of cotype of S. raflesi: 

Greatest length, 55 mm. (58.3) ;% basal length, 48.6 (50.4) ; basilar length, 45.6 

(47.4) ; palatal length, 24.8 (28.1); diastema, 13.6 (14.4); zygomatic breadth, 

31 (34.3); mastoid breadth, 24 (26); breadth of braincase, 24 (25.4) ; inter- 

orbital constriction, 23 (22.8); maxillary tooth row, 11.4 (11.2); mandibular 

tooth row, 11.4 (10.9). 

SCIURUS MELANOPS PENIALIUS, new subspecies. 

Type.—Skin and skull of adult female, Cat. No. 144364 U.S.N.M., 

collected on Pulo Penjalei, at the mouth of the Kampar River, eastern 

Sumatra, February 5, 1907, by Dr. W. L. Abbott. Original number 

5040. 

Diagnostic characters—A member of the Sciwrus prevostii group 

of squirrels, very similar to Sciwrus melanops Miller (see above), dif- 

fering only in the possession of a distinctly darker shoulder, ferrugi- 

nous instead of ochraceous. 

Color, etc.—In all external and cranial characters this subspecies so 

closely resembles Sciurus melanops Miller, aside from its darker 

shoulders, that no detailed description is necessary. 

Measurements.—See table, page 639. 

@ Measurements in parentheses, those of the type of Sciurus melanops Miller. 
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Specimens examined.—Six skins with skulls and one skull without 

skin. 
Remarks.—Although the Penjalei prevostdi squirrel differs from 

Sciurus melanops of the mainland in apparently but a single char- 
acter, the darker shoulders, yet this character is easily seen and per- 
fectly constant. Doctor Abbott recognized them as distinct in the 
field, remarking “ there is a new Sciurus melanops with rufous shoul- 
ders from Pulo Penjalei.” None of the six skins show any tendency 
toward the light shoulders of S. melanops, and only one out of the 
large series of S. melanops approaches the dark shoulders of the in- 
sular subspecies. This specimen is an adult female, Cat. No. 128109, 
from Kateman Island. It is the only intermediate specimen between 
the two forms so far as known. 

SCIURUS PICEUS Peters. 

1866. Sciurus piceus Prrers, Proc. Zool. Soc. London, p. 429. 

1908. Sciurus erebus MILER, Proc. U. 8. Nat. Mus., XXVI, p. 456, February 

3, 1903. 7 
1905. Sciurus piceus, SCHNEIDER, Zool, Jahrb. Syst., XXIII, p. 109. 

Twelve specimens of this squirrel were taken at Aru Bay. They do 
not differ from the series of skins collected by Doctor Abbott at Tap- 
anuli Bay to which M. Miller applied the name Sciurus erebus. 
While studying material in the Berlin Museum in 1904 Mr. Miller 
made the following notes on Scturus piceus Peters: 

Type.—Male, in good condition. The locality given on the label and in the 

original description is Tenasserim, but this is doubtless an error. It was re- 

ceived from Professor Strempel of Rostock together with Presbytis potenziani, 

also supposed to be from Tenasserim but now known to occur on the islands off 

the west coast of Sumatra, The squirrel is undoubtedly from Sumatra also, as 

it agrees in every way with SNS. erebus. No further history of the specimens can 

be found in the Museum records. There is no indication of a pale lateral stripe 

(present in two S. pluto). Measurements, head and body, 280; tail vertebree, 

230; hind foot, with and without claws, 62, 59. Skull inside. The collection 

contains a second specimen without locality and a third from Sumatra. 

SCIURUS NYX, new species. 

Type.—Adult female, skin and skull, Cat. No. 143392, U.S.N.M., 
collected on Pulo Rupat, off east coast of Sumatra, March 10, 1906, 
by Dr. W. L. Abbott. Original number 4691. 

Diagnostic characters——A member of the Sciurus prevostii group, 
most like Scturus piceus Peters, but smaller, and with color of the 
underparts extending on the upper surfaces of the feet. 

Color.—Upperparts, sides, tail, and outer sides of thighs, black; 
underparts and upper surfaces of feet including adjoining portions 
of legs, deep ferruginous. At the base of whiskers the black is finely 
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face of the upper arm and outer surface of thigh are very faintly 
grizzled with a buffy or ochraceous buffy color. 
zling is scarcely noticeable, but evident, though slight in amount 
when the specimens are placed in certain lights. 

Ordinarily this griz- 

A still fainter 

grizzling may be brought out with proper lighting along the side 
just above the ferruginous underparts. 

Skull and teeth—These are distinctly larger and heavier than they 
are in Sciurus piceus, but do not differ in essential respects from 
skulls of S. mel anops. 

Measurements.—See table, page 640. 
Specimens examined.—Fourteen, all from Pulo Rupat. 
Remarks.—Sciurus nyx appears to be a very well marked member 

of the Sciurus prevostii group of squirrels. 

Sciurus piceus with regard to general appearances, its large size, red 
feet, and faint grizzling about the shoulders, thighs, and sides (lack- 
ing in S. piceus), indicate that it has developed from S. melanops, 
rather than from S. piceus. 

Although most. like 

Another fact giving’ strength to this 
view is that S. melanops is found on the mainland opposite Pulo 
Rupat, while, so far, S. piceus is not known from there. 

Measurements of squirrels of the Sciurus prevostii group from eastern 

Name. Loeality. 

S. melanops....| Little Siak, at mouth.-- 
iby SS eee Pn ONS. Sas Saas a5e 
1D 0)5 3 aoe Seas GO ae a AE 
10 (0 oes = eee be ae MOREE ae neck oa ee 
1D YO}S Seeger ce | epee G2 Ne. Als Reae see ee 
10/0) Meee ee ee Little Siak River......- 
1D Yovien epee = Eeaegeaee (616) js RES Gee 
ID Giso2 By. Bape Oh A aay Se 
ID Opes Saal ies 2 (G)oy) Sis eae cee 
[Dye ves Some © Malkaipaiiaas ss. se--22-2.- 
Dok.2 > ele aes 3 (CORE Pree 2 20 « 
iD ys yea ap ee ee ae Chom & See 2 see ale BED 

1G Ee aS eee Io munele ss set 3th =.) 
(Dts See \tezes Gs -Sh3-se5eoce pees 
iOS = eee | Kateman Island........ 
1D One eae eee (Cae eee eee 
1D 015 Pa oe Kateman River......... 
ID Spe eee (oho) a ee 
1 (che BS I Pee GOR eee Donen eee 2 
IDO Seti eee boy 8S eee eee 
Oe ae | eae co COE Zamora eee sents 
Dosa oe 2 Polat Rupabe 2222.22. 
10 Glee See ee! eee Chon Tae 2 ee eee 
DOG eae a eos se doteia cats. See! 2 

S. melanops pe-| Pulo Penjalei.......---- 
nialius. 

[001 are eee ery Ss od BEE = ae 8 eee see 
WOR te sees. oe OKO) eRe ing Seen 
Dow 3 Saaee GiE..42 < 
1D G5 Seta [see (OO peas Bienes A 
IDSC Sen erSe et eee Goya Sees eee se 
DOE een are Ne ae (bo SA ee a ee 

Sumatra. 

8 a 

oe FS 3 

Num- : emilee sea 
Sex and age. > E| ber. 8 Bie i865] 

uo] ‘a ro 2 

Slice el 
|e 

mm.) mm.\mm 
144175 | Female, adult... - 280 | 275 | 67 
144176 |...-- Cho) # £3 eS mane 263 | 280 | 65 
144177 | Male, adult......- 265 | 285 | 67 
144178 |....- Gone hae: 22 275 | 220 | 67 
144179 |..... (fore 22 ot 5 Aree 283 | 245 | 67 
144180 | Female, adult... -.| 263 | 275 | 64 
144181 | Male, adult.....-. 260 | 250 | 63 
144182 | Female, adult... .| 275 | 250 | 67 
144183 |....- (6 ee eee 270 | 275 | 64 
144184 |..... Goshe > es 257 | 280 | 66 
144185 | Male, adult.....-. 265 | 270 | 66 
144186 | Female, nearly | 268 | 270 | 64 

adult. 
144187 | Male, adult.....-- 270 | 255 | 65 
144188 | Female, adult... .| 268 | 275 | 68 
123109 |..... (0 (0), 4. Bee 265 | 263 }.... 
PST es (toe eee ae 260 | 275 |.... 
T2SHADE |S were GOERS. Alas: TON 2b Eee 
123113 | Male, adult....... PASS OZ pe ME 
ISIS |S. 222 dogs tie 268, | 2678), 2| 
(QBN Eee (0 (oer eee 275) | 280) foee| 
12319275222 (O\o ey eee oe 260 | 2751): 22: 
143806) |Po222 Ghee see enaae 265 | 280 | 69 
143397 | Female, adult... .} 255 | 270 | 67 
143398 | Male, adult....-.--. 267 | 280 | 68 

| 144358 | Female, adult... -|....-.]....- aS 

144359 |..... GOe Faceene sce 280 | 260 | 65 
144360 |... -- WO? aera eee 245 | 245 | 66 

| 144361 | Male, adult.....-.| 280 | 200 | 68 
| 144362 | Female, adult... .| 277 | 275 | 66 | 
1443¢3 | Male, adult...-.-.-- 2€0 | 270 | 67 

6144364 | Female, adult... .! 270 | 278 | 67 

« Collector's measurements. 

Greatest length of 

skull 
striction. 

mOnID 

Zygomatie width. 

COON 

ano 

aNnoun 

“1-161 0 Oc 
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> 

Measurements of squirrels of the Sciurus prevostii group from eastern Sumatra—Cont’d. 

8 ‘Ss ' { S| ee | So!) eee 
uo} QR |B > © Fale 
8 q 8 =a/ 

N s = 2a Be & 1S o 

Name. Locality. ae Sex and age. alee Sel Se laeanes 
er. = mB le 3 2 a no q 

oS > oO Co] 4 © pe) 
, pak a 3 
¢\/3is (2/2492 
Hie els Se ees 

} | mm.;mm.\mm| mm.| mm.| mm. 
Sciurus nyz ...| Pulo Rupat...........-- | 143382 | Male, adult....... 277 | 205 | 69 | 58.2 | 23.4 | 35.6 

1D YO sep ee ee ee GOR Ry ewe ane 143383 |... Os: Asceeccane 270 | 265 | 67 | 59.5 | 23.3 | 36.3 
DORs see eee Gone! sae 2258) (1433845) p Gee OF sence aaa. 265 | 265 | 64 | 60 23.8 | 36 
DOs sn aeeealScees R00 ee ees ee 143385 GOS areas 275 | 250 | 66 | 59.8 | 24.2 | 36 
ID) On eee | Ree dott ee eee 143386 dO See eae 270 | 258 | 64 | 58.2 | 24 | 31.1 
IDXssassasaolloosoe (Glo Seow aocedeeBEoe 143387 (0 (oem Reece 280 | 240 | 65 | 57.8 | 24 36.1 
DOs tse eee GO ee ee eee 143388 dose ee pee 261 | 235 | 64 | 57.2 | 24.6 | 36 
IDO Sere alee GO Sscek ee eee maa|| HERSEY te oS (6 (eee 270 | 260 | 66 | 59.6 | 24.3 | 37.1 
1D) Oe eee Once ee eee 143390 |..... Gotoh ecemne 264 | 261 | 66 | 59.5 | 24 36.1 
DOm a. so enbee lee CO esata eee 143391 | Female, adult... .| 275 | 2€0 | 66 | 61 24.8 | 36.5 
1D) OS Ae el eae C0435. eh ee BVA3392 5 see One es kee 280 | 250 | 67 | 59.7 | 23.8 | 36.5 
DO SeESeeteecleeee GOS ere ene eres e439 93a | seeee (; (oe See ese 275 | 260 | 65 | 59 24 36.8 
DO. ec eeler kee (6 (oye er See eee Aor | 143394 |..... QOnacceensecne 270 | 255 | 65 | 59.4 | 25 36.4 
1DYo\ See CIE oe dos 2382 eee 181433953 | See oad Ones sees 2.8 | 255 | 64 | 59.7 | 25 38.8 

SCUUMIS PLCCUSe| BATUEL d\j-e eee | 143370 | Male, adult....-.- 245 | 223 | 61 | 56.3 | 22.5 | 34 
DOS aes 2 sc OS asnce nace on eee el 433 file | ere do.-kans see ee 250 | 220 | 59 | 55.4 | 22.3 | 34.4 
IDO \ 38 Se Se) Se Osa ee ee SBP} ea 56 O'S) 222 | 255 | 235 | 53 | 56.6 | 21.4 | 34.8 
DOs casacsnleeeee GO sean stasis eee 143373 | Male, immature...) 235 | 185 ! 50 | 52.8 | 21.3 | 33.8 
DOs s S528 Soe lssetee Ow Season eee ee 143374 | Male, adult......- 250: | 230 | 58: | 55:9))|) 2252") Se oee 
1D Xo eee Seooel ooee Oe Seer UBB Y I ea GOs. Seetrccigne 247 | 238 | 62 | 56.8 | 22.6 | 34.2 
DOs EN. Sac oleae 3 (0 eee Se Sear seus 143376 | Female, adult... .| 243 | 227 | 59 | 55.3 | 23.7 | 34.2 
DOr ee as ee OOss8 Dae ee ee ee WES Yl ee GO rarewsasaaeice 240 | 220 | 60 | 54.4 | 22.6 | 34.7 
ID Of eas eee GOES TASER ae on ee 43378 eee (3 (oy eee iar 235 | 215 | 60 | 52.7 | 21.9 | 33.9 
Doo se Sashes CORRES eet cee 4337 9R eee GOs sic asceeeee 246 | 220 | 60 | 54.5 | 22.7 | 34.7 
DOS sees eles: CVn Dease es Pe 143380 |....- (0 (oem ers 255: || 225°) 61 (56525 2258 see 
ID On sae ered oe GOS Se eee eee ents 143381 |..... GOz2 eee eeeoes 255 | 230 | 60 | 56.1 | 21.8 | 34.4 

| 

“ Collector’s measurements. Culypes 

SCIURUS VITTATUS VITTATUS (Raffles). 

1822. Sciurus vittatus RAFFLES, Trans. Linn. Soc. London, XIII, p. 259. 

1889. Sciurus badjing, JENTINK, Notes Leyden Museum, XI, p. 27. 

1905. Sciurus vittatus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 110. 

1906. Sciurus vittatus vittatus, Lyon, Smithsonian Miscell. Coll., XLVIII, 

p. 278, February 4, 1907. 

Nine specimens from the mainland of Sumatra. For localities and 
measurements see table below. Examples from higher up the coast, 
as those opposite Pulo Rupat, average slightly darker than those 
taken farther down, the Indragiri-Kateman specimens. The insular 
race described below can not be considered a highly differentiated 
form. The fact, however, that the thirty-two squirrels of this 
group from the lowlands and adjacent islands of eastern Sumatra 
can be arranged in two fairly well-marked series according to in- 
tensity of color, one from the mainland the other from the islands, 
shows the necessity of recognizing another race of this highly variable 
group of squirrels. 

SCIURUS VITTATUS RUPATIUS, new subspecies. 

Type.—Adult female, skin and skull, Cat. No. 148406, U.S.N.M., 

collected on Pulo Rupat, east coast of Sumatra, March 17, 1906, by 

Dr. W. L. Abbott. Original number 4733. 
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Diagnostic characters.—Closely related to Sciurus vittatus vittatus 

(comparison with specimens from the lowlands, east coast of Suma- 
tra) but slightly darker, especially on the underparts, black side 
stripe shghtly more conspicuous. 

Color.—Type: Upperparts and outer surfaces of legs and upper 
surfaces of feet a fine grizzle of light tawny-olive and black; upper 
surface of tail similar but the grizzle coarser; under surface of tail a 
coarse grizzle of ochraceous and black, the latter color quite conspicu- 
ous at the tip; underparts and inner sides of legs generally a bright 
hazel, or a color between ferruginous and hazel; light side stripe 
(about 80 by 5 mm.) cream-buff; dark side stripe (85 by 10 mm.) 
black. Variations in the series: The series of specimens from Pulos 
Rupat and Padang are on the whole quite uniform, some of the speci- 
mens have the underparts slightly lighter than they are in the type. 

Only one specimen shows any marked deviation, Cat. No. 143414, 
U.S.N.M., Pulo Padang, in having the underparts ochraceous. It is 
even brighter beneath than are the skins from Salat Rupat. 

Skull and teeth—Apparently there are no constant cranial and 
dental characters by which Sciurus vittatus rupatius can be distin- 
guished from related forms. 

Measurements.—See table, page 642. 
Specimens examined.—F ive from Pulo Rupat and ten from Pulo 

Padang, one from Tebing Tinggi, and two from Pulo Merbau. 
Remarks.—_While Sciurus vittatus rupatius is not a sharply defined 

form, the majority of the specimens average énough darker to consti- 
tute another race. In general dark color, especially in the under- 
parts, this squirrel is somewhat like Sciwrus saturatus Miller, from 
Pulo Mansalar, off the opposite coast of Sumatra, but the hght rings 
in the hairs of the upperparts in the latter squirrel are tawny ochra- 
ceous instead of light tawny olive. 

SCIURUS VITTATUS ALBESCENS (Bonhote). 

1901. Sciurus notatus albescens BonuHorTE, Ann. Mag. Nat. Hist., 7th ser., VII, 

May, 1901, p. 446. 

1907. Sciurus vittatus albescens, Lyon, Smithsonian Miscell. Coll., XLVIII, 

p. 281, February 4, 1907. 

Two specimens taken at Aru Bay do not differ from certain of the 
skins collected by Doctor Abbott at Loh Sidoh Bay. The latter are 
practically topotypes of S. albescens. The majority of the Loh Sidoh 
Bay skins have many white hairs on the underparts, but two of them 
have comparatively few such hairs, in this respect resembling the two 

skins from Aru Bay. 
For measurements see table, page 642, 
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Measurements of squirrels of the Sciurus vittatus group from eastern Sumatra. 

eS be a eee 
= LE ae 2.6 eee 

: |2|3 |ea| 23/28/33 
Name. Locality. Num- Sex. [ors |S es) ee Se eS 

| ber. | & ®9 |Hal/o")e6]oo 
} & |e Sie) || 55 o@ = 
Pei (Es = Sa | wo 
| S ot 4 a q S ey 

| | & | S H N 

| 

|mm.| mm.) mm.| mm. | mm. | mm. 
DS UaGlbescens | PATI BR ae esa eee | 143400 | Female, adult.....| 200 }5115 | 48 | 48 17.8 | 28.5 

DO ees seer dOes ees Se | 143401 |..... dot. Sie ae. | 205 | 200 | 50] 48.9 | 18 30 
S.v. Trupatius..| PulorRupats- 222. 2-2. - 143402 | Male, adult....... | 210 | 190 | 54) 51.7] 18.5 | 29.9 

DO Ss 22 || eeee One ee 143403)4|.... == dase ce ee | 237 | 190 | 57 | 54.9 | 20.5 | 32 
IDOARe rear lRasee CORRS OA eae ae 143404 |..... GO? 2.c eer 225 | 185 | 55 | 54.6 | 18.7) 31.7 
IDOE ee sees Hes CORE es age me 143405 | Female, adult... .| 280 | 180 | 54 | 53.7 | 19.8 | 30.7 
DOss3. Sese || ee GOEe eee See €143406 |..... One! ee ere |. 235: | 210) |) 255" || 5274 ieee 31.4 
WOOF eases iptilonbad ries ses 143410 | Male, young. -.--- 260 | 196 | 54 | 50 17 28.8 
Dot. sekere eee se GO SSns eae Ss | 143411 | Male, adult...._.. | 220 0131 | 56 | 53.6 | 18.9 | 31 
Doss sen are (3 Yo se rees eees re) cae a 1ABAN ON Se ee GOs ast es 214) 163) | 756) 553 18 30.3 
Deseo sees oe GOP cer wee he ee | 1434138 | Female, adult.....| 285 | 195 | 54) 53.7) 19 |...-- 
DX ee Rem GO? Hee as oe (eld 341145 | eee doe ea 230 | 200] 54] 53.3 | 18.8 | 31.5 
Oe eee | eee Oko ea eee ae ee 143415 |....-. (oops 4 See eee | 220 | 190.| 54 || 5223) ))-08 30.7 
IDORR aersnc| Scode doses ea eae 143416 |_._.. GO esas ash ase 213 | 200] 54] 52.3 | 19 30. 4 
Doses Sees Seees do. Jee eee ee VASAW ee (clot eee 212 | 190] 54} 51 UT 35 | e295 
LD) OS eee See Se C0 (0 earner nae or 143418 |..... Gomes 6 220 | 180 | 55} 51.5 | 18 30.5 
DO aso erase ae GOm Seer een as | 143419 |._... Gop hese 218 |6152 | 54] 53.3 | 19.5 | 30.9 
DORs ees | Pulo Tebing Tinggi....) 144326 |..... (6 Fo eee! 225 | 197] 55) 53.6] 18 31.5 
IBXO as Soe ! auto ee bane a 144333 | Male, adult.....-. 215 | 210 | 54! 52.9 | 18.2! 31.7 
TD) OSS ae | sae Ole eee nee | 144334 | Female, adult... -.| 215 | 180 | 53 | 52.3 | 17.8 | 31 

S.v_ vittatus -..| Salat rena oe ete ht nee 143407; |25-2- Go* are 482 5 203.) 210) |, 4. |-51.:90| StS i 85 eeeee 
DOM eres s eee Goss taas eee | 143408) eee dO sss25ceeee 210 | 210 | 53 | 52 18 29.6 
DOr ete tae Pepe GOs ore on eer oF 143409 |_.... Goes hte oe 215%|) 190) | e153 aloe 18 30.2 
Doses as | Kateman River........ 123111 | Male, adult.......| 208 | 156 Ath) 1538) 16 28.7 
Doss eeaas|beece CON e ae a eee 2S in| ees Goer 205 | 205 | 52 | 50 IVP? eal 
IDXomene ete Little Siak River, at | 144189 | Female, adult... .| 212 | 200 55 | 49.9 | 16.7 | 30 

mouth. | | 
Dose con. Little Siak River...... 144190 |....- (6 ota Gears yee 216 | 182] 54] 50.1 | 16.6 | 29 
Dots. ose) Sungei Mandau........ 144191 | Male, adult...._.-. 212} 190 | 52) 49 17.4 | 29 
WMORA Sees | oles do ONS 2 Seen te te TASI9O2 Me eee CO eee soe eet 215 | 210} 51 | 50.4] 18 28.8 

“ Collector's measurements. » Tail ae ie detective: e Type. 

SCIURUS TENUIS Horsfield. 

1824. Sciurus tenuis Horsrietp, Zoological researches in Java and the 

neighboring islands (pages not numbered). 

1889. Sciurus tenuis, JENTINK, Notes Leyden Museum, XI, p. 27. 

1905. Sciurus tenuis, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 110. 

Twenty-two adult specimens from various localities along the east 
coast of Sumatra. They show no differences from specimens from 
other parts of Sumatra or from the island of Singapore, the type 

locality of the species. For table of measurements and list of locali- 
ties see table, page 643. 

SCIURUS LOWII Thomas. 

1892. Scivrus lowii THomMaAs, Ann. Mag. Nat. Hist., 6th ser., LX, p. 253. 

(Type-locality, Borneo.) 

A small squirrel, not fully adult, Cat. No. 123116, U.S.N.M., fron 
the Kateman River, may be referred to Sop pie Themes It 
differs from specimens of Scéurus tenuis collected at the same locality 
in having a general color effect of dark mummy brown instead of 
tawny olive. The hairs of the edges of the ears are blackish, and the 
underparts are creamy white, in marked contrast to the gray under- 
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parts of Sciurus tenuis. These small gray squirrels fall into two 
groups so far as the clear white of the underparts is concerned. The 
following species have the hairs of the underparts white or cream- 
white throughout: Sctwrus lowiti (Borneo, Sumatra), lingungensis 
(Pulo Lingung, Natuna Islands), piniensis (Pulo Pinie, Batu Is- 

lands), and bale (Tana Bala, Batu Islands). In the other series of 
species the hairs of the underparts have gray or slaty bases and 
whitish tips. They are: Sciurus tenuis (Malay Peninsula, Sumatra), 
tenuis surdus (Malay Peninsula), parvus (Borneo), mansalaris 

(Pulo Mansalar, west of Sumatra), bancarus (Bankaru, Banjak 
Islands), pumilus (Pagi Islands), and procerus (Borneo). 

Measurements, head and body, 114 mm.; tail, defective; hind foot, 
77; greatest length of skull, 31.8; zygomatic breadth, 18.5; interor- 
bital constriction, 10.4. 

Measurements of Sciurus tenwis from eastern Sumatra, 

| 

| elela la le ls Lo} ee ea) £ = 75 Il 

| S R | Fe aaj = a =e 
: < , | Se lea] SB i hae 

Name. Locality. | Nom Sex. fl fb a ale cle ae 
; = 9 jas] on > |n2 

oo Ig see gare cae 
Salk meek, Vee Esa ulae i = o ty AO 

| jen) Ba 1 S N H 

| 

| mm.) mmMm.| mm mm mm 

LEMS = te anae| PALTRY, =< 143420 AIS OO poteonieereslae one 
Ie) ee Ae ae dosen =. 143421 LOOM ODy maceen cee 12.5 
Dats ae ae eee COR Srysk) Seae es. 143423 112 | 34 SOLO eee 12.4 
ID oe SS eee eee Gets a. no os eee e te | 143424 105 |} 33.5 36 21 11.8 
iD ee ieee eee BD eS oe Sees Bee | 143425 GO Sosa en lees oe 12.8 
iL oye ed ee Oe ree eee ce oe | 143426 1A UG iat jars ta) 37.3 | 21.7 | 12.8 
Woe se. helo 4.2 SO) Gos Sele eee 143427 1) S80 ieee 22.4 | 12.8 
10) See Besitan River........- 143422 120 | 35.5) 37 PASS hl [SG 
100 eee (eee GOO. Sao aaaSa aoe eae | 143428 | Female-.-......-.- | 137 83 | 34 36. 4 | 2235) 13.5 
Moe seo 2 Salatenupat: <2... 2... - 143429 | Miales322 552s... « 135 | 110 | 33.5) 36 22 13.3 
DOs se Ss |  Siak Vein se See | 144195 |..... (Gioia See CSS 138 | 109 | 35 | 36 | 20.4 | 12 
1D Vey Se see ake Pes Ott bees oe cae ee aed 144198 |..... Gotan eee 140 | 100 35 35.4 | 21.7 | 12.5 
Dem <<. | Sungei Mandau........ 144196 | Female... .- Saree 130 | 105 | 36 | 37.9 | 22 12.4 
2 LV Sok ea Sa ie Soe Gee SStRe Ree ec 144197 |..... Co oa ie ee ee | 135 | 105 | 34 30. 7 | 21:9 | 12 
DOr ese. es TSOMIPCle = ee tooo 144200") Malec- 22.225 2. | 138 | 107 | 37 | 36.5 | 21.2 | 12.2 
Doses oe Little Siak River...... 144193 | Female........... 1240 EGO) SB) Ue at. 2 ee oe 
iD ies eee Little Siak River, at | 144201 |..... GOES aes = 145} 90! 35 | 34.9 21.3 | 12 

mouth. | | 
Morse. celts... COs St J ee ee 144202 |..... dot ee see 1128 | 97|34 | 34 |20 | 11.5 
Doses a 2™ Little Siak River.. 44202 "| Miales. cs. os 2S226- 125} 115 | 35 | 34 20.5 | 11.6 
Dee eess 2 Kateman River.._. Se TPS inl ie pe ae WORE sce sees | 130 | 110 | 36 | 36.3 | 21:5 | 11.8 
DOF ee ae (chock Se ae 4 eee ae 123120 | Female........... 150) |. UO SA leeaesl See 52 12 
WOE eects a| sees Cites ea eer ae 71-2 9 8 el I) ee | 148i) 2co5 34 38.2 | 22 13 

——— : — 

« Collector’s measurements. : ; 
>Measured by writer after soaking feet twenty-four hours in water. 

SCIURUS HIPPUROSUS Lyon. 

1905. Sciurus hippurus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 109. 

1907. Sciurus hippurosus Lyon, Smithsonian Miscell. Coll., L, Pt. 1, p. 26, 

April 8, 1907. 

One specimen from the Besitan River, Cat. No. 143399, U.S.N.M., 

adult male; head and body, 260 mm.; tail, 250; hind foot with claws, 

62; greatest length of skull, 57.8; zygomatic width, 3 
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MUS ‘“ RATTUS.” 

1905. Mus neglectus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 111. 

Four rats from the Siak region are referable to this group. 
They are very little if at all different from Mus neglectus Jentink, 
so far as may be judged by descriptions and measurements. For list 
of localities and measurements see table, page 649. 

MUS EPHIPPIUM Jentink. 

1880. Mus ephippium JENTINK, Notes Leyden Museum, II, p. 15. 

1905. Mus ephippiwm, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 111. 

A small rat, an old male, from the Siak River, may be referred to 
Mus ephippium provisionally. It does not agree entirely with the 
original description or measurements, but without an actual com- 
parison of specimens it does not seem advisable to recognize another 
small species of rat from Sumatra. 

For measurements see table, page 649. 

MUS ASPER Miller. 

1900. Mus asper MILLER, Proc. Biol. Soc. Washington, XIII, April 21, 1900, 

p. 145. (Type-locality, Trong, Lower Siam.) 

Fifteen small spiny rats collected by Doctor Abbott in eastern 

Sumatra may be referred to Mus asper Miller. They are all small 
brightly colored rats with rusty bellies, and closely resemble the origi- 
nal series of I/us asper from Trong as well as the other bright colored 
rats from the Malay Peninsula referable to the same species. For 
list of localities and measurements see table, page 648. The single 
skin from Aru Bay is considerably darker than the other specimens, 
and has very rusty underparts. 

MUS MANDUS, new species. 

Type.—Skin and skull of adult male, Cat. No. 144225, U.S.N.M., 

collected at Sungei Mandau (tributary to the Siak River), eastern 
Sumatra, November 23, 1906, by Dr. W. L. Abbott. Original number 
4898. 

Diagnostic characters.—A. large member of the Mus asper group, 
differing from typical asper in its larger size, darker upperparts, and 
gray underparts. 

Color.—Type: Upper parts of head and body, a mixture of ochra- 
ceous-buff and brownish black, the latter color much in excess; sides of 
head, neck, and body, a mixture of the same two colors but in about 

equal proportions. Underparts gray, about like Ridgway’s No. 10 
eray. Hands and feet whitish; outside of legs similar to sides of 
body; imner side of the same color as underparts of body. Tail, 
bicolor, dark brownish above, whitish beneath. 
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Skull.—The skull of Mus mandus does not differ from that of J/us 
asper, except in its distinctly larger size. 
Measurements.—For external and cranial measurements of the 

type and series see table, page 648. 
Specimens examined.—Six from Pulo Rupat, six from Pulo Padang, 

three from the Kateman River, four from the confluence of the 

Sungei Mandau with the Siak River, and one from the confluence of 
the Gasip and Siak rivers. 
Remarks.—The rats of the Mus asper group in eastern Sumatra 

fall into two well marked groups, a small bright colored form with 
rusty bellies differing in no essentials from J/us asper of the Malay 
Peninsula and the species just described, larger, duller, darker, and 
with clear gray bellies. The mouth of the Gasip River is the only 
locality where both forms appear to have been taken together. Else- 
where in eastern Sumatra only one form has been taken at a given 
locality. The relations of the two forms are not at all. clear, but the 
material thus far collected show them to be quite distinct, and no 
intermediate specimens are met with. It is not improbable that both 
forms may belong to the same species which is branching out in two 
different directions in eastern Sumatra, and at various localities one 

form or another is becoming dominant. Rats of this group on the 
Malay Peninsula are quite variable both as to size and as to intensity 
of color of the upperparts and rustiness or grayness of the underparts. 
These variations are most pronounced in specimens from the east 
coast of the Peninsula, but they are by no means so pronounced or 
constant as they are in the Sumatran examples, and many inter- 
mediate conditions are met with, which is not the case with the rats 

from Sumatra. 
MUS LINGENSIS Miller. 

1900. Mus lingensis Miter, Proc. Washington Acad. Sciences, II, p. 206, 

August 20, 1900. (Type-locality, Linga Island.) 

1903. Mus lingensis M1ttEr, Proc. U. S. Nat. Mus., XXVI, p. 465, February 

3, 1903. (Specimens from Tapanuli Bay, western Sumatra.) 

Twelve specimens from Aru Bay, eight skins with skulls and four 

odd skulls. 
For measurements see table, page 648. 

MUS FIRMUS Miller. 

1902. Mus firmus- Miter, Proc. Acad. “Nat. Sci. Philadelphia, March, 1902, 

p. 155, issued June 11, 1902. (Type-locality, Linga Island.) 

1903. Mus firmus Mitter, Proc. U. S. Nat. -Mus., XXVI, p. 461, February 3, 

1903. - (Specimens from Tapanuli Bay, Sumatra.) 

~~ One specimen, an adult male, from the Siak River 

For measurements see table, page 649. 

“Proc, Nv M. vol. xxxiv—08———42 oa 
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MUS BULLATUS, new species. 

Type—Adult male, skin and skull, Cat. No. 143447, U.S.N.M., col- 
lected on Pulo Rupat, off east coast of Sumatra, March 16, 1906, by 

Dr. W. L. Abbott. Original number 4723. 
Diagnostic characters —Similar to Mus firmus Miller * from Linga 

Island, but lighter in color and with audital bulle about twice as 

large. 

Color.—Upper parts and sides a grizzle of blackish brown and buff, 
the former color in excess on the back and the latter along the sides. 
Under parts cream color, darkened to a bright yellow buff toward the 

sides where it contrasts rather sharply with the blackish brown and 

buff grizzle. 
Fur, etc-—In general the fur is like that of J/us firmus, but coarser 

and many weak grooved bristles are scattered through it. In J/. 
firmus these bristles are scarcely more than grooved hairs. In the 
middle portion of the tail there are nine scales to the centimeter. 

Skull and teeth—The skull of A/us bullatus resembles that of I/us 
firmus, but it is slightly smaller, and the audital bulle are nearly 
twice as large. The teeth of J/us bullatus are somewhat smaller than 
those of J/. firmus. 

Measurements.—See table, page 649. 
Specimens examined.—Two skins with skulls from Pulo Rupat, 

two skins with skulls and two odd skulls from Pulo Padang, and 
three skins with skulls from the Kateman River. 
Remarks.—Mus bullatus is at once distinguished from Mus firmus 

by its large audital bulle, and by its generally somewhat smaller size. 
I can detect no differences between specimens from Pulos Rupat and 
Padang. The three Kateman River specimens give slightly smaller 
external measurements than those from the islands. 

Mus bullatus needs to be compared with Mus miilleri Jentink ” 
from Batang Singalang, Padang Highlands, western Sumatra. I 
have seen no specimens of this rat, but Mr. Gerrit S. Miller, jr., made 
full notes of the type and another specimen in the Leyden Museum. 
His remarks are here published. 

Mus miilleri Jentink. Type: Mounted specimen (immature, sex ?), in fair 

condition. All teeth fully in place except ms, which, however, is almost up but 

absolutely unworn. Skull with back part broken away to frontals. Mandible 

perfect. Fur soft, but rather plentifully sprinkled with long coarse hairs on 

the back. These hairs are not in the least bristly, but with a hand lens most of 

them can be seen to be grooved. They are nowhere conspicuous but are a little 

more numerous on rump than elsewhere. Crown, nape, and back about hair- 

brown, the underfur gray No. 6, and the long hairs not far from raw umber, 

the result in certain lights closely approaching isabella color. Sides of body 

and outer surface of legs a dull yellowish brown, between wood-brown and ochra- 

7 Proc. Acad. Nat. Sci. Philadelphia, March, 1902, p. 155, issued June 11, 1902. 

2 Notes Leyden Museum, II, 1880, p. 16, 
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ceous-buff, the fur longer than that on the back and apparently belonging to a 

different pelage. Underparts and inner sides of legs a dirty pale buff, per- 

haps intermediate between cream-buff and broccoli-brown, lightening to cream- 

color on the throat, the hairs everywhere except in this cream-colored area slaty 

gray below middle. Face and cheeks an indefinite buffy gray. Feet a dull broc- 

coli-brown. Ears with a grayish pubescence on both surfaces. Tail with rather 

indistinct rings, of which there are eleven to the centimeter at the middle. At 

first sight it appears naked, but from the edge of each scale there grow two to 

three stiff hairs as long as the width of 14 rings. Color of tail dark brown 

above, faintly lighter below. Head and body 185 mm., tail 235, hind foot with 

and without claws 44.6 and 41. 

With the type is an adult female (0) also marked miilleri from Padang, 

apparently a typical Mus firmus. It seems hardly probable that the two ani- 

mals are the same. J/illeri differs in relatively longer tail and narrower less 

distinct caudal annulations. The color is much the same in a general way, 

allowance being made for age, but the whitish area on the throat of miilleri 

seems to be a distinguishing character, The skulls show one apparently very 

important character that can hardly be due to age—in miilleri the interptery- 

goid space extends forward distinctly beyond edge of last molar, while quite 

the contrary is true in firmus [and also in bullatus|. The anterior portion of 

the rostrum appears to be less heavily built than that of firmus, but this may 

readily be the result of the difference in age. Incisive foramina alike. Mandi- 

ble differs from that of firmus, smaller in size, less prominent protuberance over 

root of incisor, and wider angular process less distinctly drawn inward. Lat- 

eral grooves of palate less well developed in the small skull. 

Cranial measurements of the type of J/us miilleri: Back of frontal to front 

of nasal, 33.4 [84.6] %; nasal, 17 [19]; diastema, 12 [15]; interorbital constric- 

tion, 7 [7]; depth of rostrum behind incisors, 8 [9]; width of both nasals to- 

gether anteriorly, 5 [6]; mandible, 27 [29]; maxillary toothrow, 10 [8.5]; 

mandibular toothrow, 10 [8]; width of both upper incisors together, opposite 

henselion, 3.4 [4.2] [5.4 in firmus]. Molars apparently the same in the two, 

allowing for age, the rows the same length, but width greater in the younger 

specimen. Pattern not obviously different. 

The above description and measurements show that J/us bullatus 
is evidently closely related to M/. miiller?. Unfortunately nothing is 
known regarding the bulle of the latter as that portion of the skull 
is missing. The chief points of difference between J/. mulleri and 
M. bullatus are the shorter toothrow of the latter, the absence of a 
whitish throat patch, and of gray bases of the hairs of the under- 
parts. The annulations of the tail in Mus bullatus does not differ 
in appearance from that in Mus firmus. 

MUS FREMENS Miller. 

1902. Mus fremens MiuuER, Proc. Acad. Nat. Sci. Philadelphia, March, 1902, 

p. 154, issued June 11, 1902. (Type-locality, Singkep Island.) 

1903. Mus fremens, Mituer, Proc. U.S. Nat. Mus., XXVI, p. 465, February 

8, 1903. (Specimens from Tapanuli Bay, western Sumatra.) 

1905. Mus fremens, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 110. 

Four skins and skulls and one odd skull, all from Aru Bay. 

For measurements see table, page 649. 

4 Measurements in brackets are those of the type of J/us bullatus. 
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Measurements of Mus mandus and Mus asper from eastern Sumatra. 
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Mus mandus..| Pulo Rupat.-..------- 143468 | Male, old....--- ---.| 151 | 115°) 33) |) 3624" | 1G ISaost 

DOs ce se sac ccOOm oc c2asarcce elias 143469 | Male, adult......... 145 | 126 | 35 | 34.6 | 16 6.1 
DOa. 2222 c|eeecs GOs fe eee ee 143470 |..--.- O22 anceec eee 138 | 112 33 | 34 15.5 5.8 
DOSe avo alsace GOs srse Ge Baaeare 148471 see (0 foe eee eee RS | 140 | 119 | 34 | 34.3 | 15.3 7 
DOs ict eee eee COfS eee aoe 143472 | Female, old..-.-.-- 1685) 13L |) St 37 16.6 | 6.2 
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DORs eee |beaee GOs ictal seas 143476 |-..-- do's Fate aa | Lol LOS" 335 eeeee 14s Sai oss 
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Moseeereee |(Soemee donno eee 143479 | Male, immature .-.-.-.|...-. |$2 S08 | eee 30830} TSize tebe 
DOre==se—- Kateman River...... 123128 | Female, adult-.-.-.- 150 | 111 32 | 35 15.5 | 6 
Don Sessa aces GOciie meee meer 6123132 | Male, adult.....---..| 1520126) | See 36.6 | 16 5.8 
DOE cee dO Sesto eee 6123133) Maleolds === -----e- 155) (e130) |Seees 38 16.8] 6.3 
Doie2-225- Siak River near '!0144230 |..... QOes acae eee se 160) |) 180 s522 37.8 | 16.8 | 6 

mouth of Gasip | 
River. 

Dower Sungei Mandau...... 144224 | Female, adult-.-.-- 154 | 119 | 34 | 36.9 | 17 6.3 
DOs sccsoee| een COn merece eemaeee |c144225 | Male, adult.......--. 167 | 130 | 35 | 38 16:45) 528 

SOs eet aal eee dO. Ps. -eee cee | 144226 |....- Cho soe aw cessed 159) | 128° || 35) 22s | Sees eee 
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MUSICS DET = -15|\ Ace ages ee eee | 143467 | Female, adult--..-- 116 | 101 | 30 | 31.3 )142)] 5.5 
1DYeSaaeaase Siak River near | 144234 | Male, adult......... 140 | 103 28 | 33.8 | 15.5] 5.2 
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WD Oversee retails see OOS s.cee se eciee SA 14493 55 Male Olde eee se 135 | 122 29 | 35 15.5 5.6 
DO eee ieee Clo eeeeescnoececoe 1449360 eee OO) Shs sree cen. a - 133 | 104 26 |) 33.3 | 15 4.8 
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DOn cee locose 0 ko ee a eer 6144238 |....- Ome acee eee 130 | 104 | 29) | 33.2) |2eeeee 5.6 
DOs a2 sj Vlevstersse CON ee ees soe | 144239 | Male adult.......-- 135 | 113 | 29)... 28. seaeeee FH 
DOSteaccssleeer GOs. Se seseeeeee \@144240 |..... OsReee ee eee 142 | 100'| (27 |... cae eee eee 
DOS sseacee \eecen GO! sa eidacee cece ses 144241 | Female, adult...--- 130°} 95 | 26°)... 3)2eeeee eee 
IDO ae seseel eene (Clo seSuaassosseace a144242 | Male, adult.......-- 140 | 110 | °32:)..... 32|Seeeae eee 
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IDXo sere cee | Little Siak River-..-- 6144245 | Male, adult...-....- 127 | 105) 27 | Sis4)| see 5 
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miles up. | 

@Measurements by collector in the flesh. c Type. 
b Skull only, no skin. d Alcoholic. 

Measurements of Mus lingensis from eastern Sumatra. 
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ID Osteo rice lneenys Gn a. t jane 114345631) (Male, Olds. sae cen. 216 |.196\ | 46))|) 467 Is eee i 
DORN eee nel steer GOMacccrcreetaaens 143457-| Male, adult...:..:-. 200 | 205 | 42 | 44.6) 19.7) 6.7 
IB Yo eee oat erie (0 fo Re aera T48458 een se QOee esse sees 188 | 196 | 42, 43.7/19 | 6.6 
DORs tee sete OS ees eee | 143459 Maile; oldisns ec eee 203 | 188 | 41 | 45.5 | 20 6.2 
DOse ae ace ese Ons se se cc see (143460) || Males adult aeence: 202} 193.| 43 | 44 18.5 | 6.4 
DOs osenan ellos Glee os Se weco save /- 143462 | Female, adult... ... 199 | 200 | 40 | 45 19.6 | 7.5 
DOM Se eecee pce GOSS beer sseee eee 143463 |....- Oxcres Clemons 194 | 181 | 42 | 43.8.| 19.61- 7.2 
DOF Seance |aceae DOs cei oo Seeee 5143461 | Male, old-........:. 200 | 211 | 47 | 46.2 |-20.4 |- 6.8 

BBDO eee Seep O Onsen cadncceecsenl 6143464 | Female, immature..| 159 |.156.|. 39 |.37..7 | 17 ---}--6.4 
DOebe sore te edo emer 1... ---,0143465 | Female, adult...... 190 | 171 | 30 | 43.5 119.8] 7 
DONS eee aeaneae GOn niece acl bareeee 10143466 .| Female, old.....-...2!. ecco eh. wv .t 46,2 1-207 6.9 

aCollector’s measurements. b Skull only. 
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Measurements of rats from eastern Sumatra. 
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M. fremens ...| Aru Bay ............. 143442 | Female, adult......| 207 | 310 | 46 | 50 22 9.5 
1D oso Sees Oma eee aes 143443 |..... dOsstae .---| 205 | 310 | 46 | 50.9 | 21.9 | 10 
ID oS Seed Seer (3 (0 a aes ee a 6143444 |..... WO senate te. moe 210 | 310 | 45 | 49 22,4) 975 
ao + oe See] eens Oma Gisent aes. 143445 |..... Chics eae 206 | 313 Cie Reise lacener: 9.8 

*S.68e6e| Kote Greer see eee an edbp ee AOasceseceesss =| 220 | O40|) 48 (062, 3)eesc4el' G29 
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WOerns wc |ot a 60 Se eee cee 143452 | Male adult......... 234 | 221 | 45 | 49.4] 24.3] 8.6 
1D oie Sel ee GO seas ste ani DU434510 || Adult. - 2252-23... 6: ead earned cee 48.4 | 23.7 | 8.2 
IDOE coals see ees G0) Sheer ek ee 6143450 | Immature.......... eae el ees ae | 41.8 | 20 8 
DOrsa.s55- Kateman River...... 123129 | Male, adult.-....... | 212 | 232 | 43 | 50.5 | 23.2 | 9 
10 tc) Se [eae Oars hac totae ec sie k 123130 |... -- O=Anaasopeemcer 20 228i) VAD! | "46 ie | eee | 8 
DOR cases aoe (eS Saeee See ee 123131 | Female, adult ..-...-. 203 | 230 | 42 | 48 23 wae 

M. firmus....-. SigkeRiver: 22.5... 144223 | Male, adult.....__. | 250 | 278 | 50 | 55.3 | 26.4 | 10 
M. ephippium.}..... (Oe a oe eee 144233 | Male, old........-.. 126) | 135) 26" |i3L.il Lo 5.1 
M. ‘*rattus’’ ..| Sungei Mandau-....-- 144228 | Female, adult. -..-- 165 | 166) 33 | 41.5] 20 | 6.5 

WOREser Pole ces = CUES 2h asp eeeeaaee 144929) eMisle old = o—-s=-- ==: 188 | 171 37 | 42.8] 21.2 | 6.8 
Doras Bigkghivensccsc 26. 144231 | Female, old....-..- A75t |e 35 | 42.3 | 19.7 | 6.4 
DOr oles 8 Osos i aeesasc eee. 144232 | Female, adult. ---- | 172 | 183 | 35) 41 18.67} 6.1 

} 

« Collector’s measurements. Skull only. ¢ Type. 

ACANTHION LONGICAUDUM (Marsden.) 

1810. Hystrix longicauda Marspren, History of Sumatra, 3d ed., p. 118, 

1811, name only without description, and pl. x1 n. |. with legend: 

“The Landak, Hystrix longicauda, Published by W. Marsden 1810.” 

1889. Acanthion miilleri. JENTINK, Notes Leyden Museum, XI, p. 28. 

1905. Hystrix longicauda, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 115. 

1907. Acanthion longicaudum, Lyon, Proc. U. S. Nat. Mus., XXXII, p. 580, 

June 29, 1907. 

Skin and skull of a half grown individual, from Aru Bay. 
For measurements see table, page 650. 

THECURUS SUMATRZ Lyon. 

1907. Thecurus sumatre Lyon, Proc. U. S. Nat. Mus., XXXIT, p. 583, June 

29, 1907. 

Twelve specimens from the vicinity of Aru Bay and four from the 

Siak region. 
For lee of specimens and measurements see table, page 650. 

TRICHYS MACROTIS Miller. 

1903. Trichys macrotis MiLiER, Proc. U. S. Nat. Mus., XXVI, p. 469, Feb- 

ruary 3, 1903. 
1905. Trichys fasciculata, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 114. 

1907. Trichys macrotis, Lyon, Proc. U. S. Nat. Mus., XXXII, p. 591, June 

29, 1907. 

Two specimens from Aru Bay and three from the Siak region. 

They are identical in every way with specimens from Tapanuli Bay, 
the type-locality. Two of the specimens lack tails entirely. ; 

For measurements see table, page 650. 
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Measurements of porcupines from eastern Sumatra, 

| 3 el ime ° 
b S) hey | -_ 
oO QE ro » 

iS ny | oo F 

N 2] 2 le ay Ses S34 
Name. Locality. nme Sex and age. is) . S| Saale 

ber. =I 3 /S£s ae oF 

he] ig Relealbres 1) 

S| 3-\S) eee 
Hla ke Io N 

mm.;mm.'mm.;| mm. ; mm. 
a cantlion longicou-)|| (ATtIvB Bye aeeeeee eee 143431 | Male, young »....... 515 | 95 | 72 |103 55 

wm. 
Thecurus sumatr2 ...\...-- (LORS S svar ososeaS c143432 | Male, old...........- 540 | 100 | 70 |108 56 

1 D Xo Seapets oe eel (ee GO vas see seeeeene 143433 |...-- Co (o Meares a yee 495 | 90 | 70 |102.3} 56.1 
DOME eee ses 5|Saaee 0 0 nee ee aris 143434 |..... GO see asee ccc 540 | 110 | 71 |105.8 | 56 
D O25. i KE Scie [she ashe (6 kc Peer nese tere 143435 | Female, old.. 455 | 90] 68 | 99.5 | 49.1 
1D Yoram oa o5, 38 et: eee dOee est eee 143438 |..... COQs/6 he weenie 525 | 90 | 73 |102.3 ) 53.2 
DO. ses cece rene [bee dose ccesras 143439 |..... QO cece eeaee 500 | 430 | 70 | 98.6 | 55 
DOs sone acne cate ees dosere eres 49870 | Male, old......... .-/€480 |€110 |e70 | 97.6 | 53 
DOR Rcnee soe eee see GO aoccctce aaseeros 143454 | Male, pact Sktseesee 490 | 90 |...-| 98.7] 52.5 
bya eh ne aL ae do a ee 143430), Seed On aera seeme 550 | 110 | 75 (108.6) 53.2 
DO: Ree ca, Sees Sele ete GOse a essesceeee ose 143436 aernaleh adult-seces- 495 | 100 | 73 /102.6 | 50.6 
1D Yo hee aA enacts trae GO eae eae aaa 143437 Female, young......| 450 | 95 | 62 | 93.7 | 47.8 
DON es eee ol ges (0 (0 Ree aie Ces f145704 | Male, young.......- 410") 60" |S Saesae eects 
DOF eee Sungei Mandau....-.. 144219 | Female, old......... 420 | 100 | 65 | 96.3 | 49.8 
DOr Sos ees Sees GOs 5s2 ose nee 144220 | Male, old....-....... 485 | 90 | 70 | 95 50.8 
ID Os es ee ee eee GOR ee see ees 9144221 | Female, old......--.|-- BOE ie acre pmlc) 51 
DOM. Ro cee Kiompei: «2.0 552cc-< 144222 | Female, adult......- 472 | 90] 73 | 98 51.5 

Trichys macrotis. . Ari B aiyae sees eee. 143441 |..... 6:62 ee 415 | 200 | 60 | 78 42.8 
DO xhe ee eee ee One eerie eee 143440 | Female, immature. .| 420 | 220 | 65 | 79.7 | 44.2 
DOr ae eckeee cee es BigkjRiverte oe s- eee 144216 | Male, adult......... 400 | 190 | 66 | 84 44 
DOs set isas aces tears GOS tame eee ae 144217 Beno young, | 430 | (4) | 65 | 83 43 

adult. 
1D OLS eae mise ee Sungei Mandau.......| 144218 | Male, adult.........| 385 | (hr) | 63 | 84.5 | 44.5 

aCollector’s measurements. c Type. / Alcoholic. 
> Second upper molars just com- 

ing through alveoli. 
d Tail injured. 
e Estimated from skeleton. 

- HERPESTES BRACHYURUS Gray. 

1837. 

“Indian Islands.” 

Herpestes brachyurus Gray, Mag. Nat. Hist., I, p. 578. 

9g Skull only. 
h Tail wanting 

Ty pe-locality, 

1889. Herpestes brachyurus, JENTINK, Notes Leyden Museum, XI, p. 23. 

1905. Herpestes brachyurus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 98. 

Thirteen specimens of /erpestes brachyurus were collected by 
Doctor Abbott in eastern Sumatre en from the Little Siak River, 
three from Sungei Mandau, and three from the vicinity of Aru Bay. 

below. For measurements see table 

Measurements of Herpestes brachyurus from Sumatra. 

5 

> 

3 
tonto 2 2 Locality. ee Sex and age. S 8 

ber. eS 3 = 
Ge) 2 | 
3 tA q 
o a “— 

Higa |B 

mm.| mm.|mm 
sittle Siak River........... 144100 | Male, adult........... 470 | 210 | 94 

1D OS See oe sete 144099 }..... (6 Oe tenn a. 450 | 210 | 86 
DOss soace cement onae cee 144095 |... <. GOp css ee ee sae be 480 | 196 | 98 
WO ses oeiseoee nccneee eee 144098 |..... (5 oe er een 433 | 222 | 93 
DOlscissceacesene eee 144096 |..... COR eee 460 | 193 | 88 
DON sect he ee seoe ee 144097 | Male, young adult. ...| 460 | 220 | 94 
IDYo hems SRO RAS Sesarneee se 144101 | Male, nearly adult. 430 | 220 | 94 

Sungei Mandau............. 144102 Male, Cults eee 445 | 240 | 93 
1D 0 BANE roe Se ee 144104 nemnale, nearly adult..|.....|.....]. ae 
1D Xo RS ae cess 5 See rir T4403) ho. AORSS- eee ee tee 435 | 200 | 85 

ATUUBEY orcas Snes cctee cen 143615 Resist canal satassecake 453 | 200 | 92 
DOs eae ac ame! seeee 143616 Female, nearly adult..| 440 | 220 | 90 
WD ON feisce aston season ee 143617 Female, young-s---..5 368 | 172 | 82 

a Measurements by collector in the flesh. 

Weight.a 

~ oS 2) 

CO Com com S ne 

ie 

a =| ! 
~ 3 ee 

wo. | & |e 
S| ene 
al os | pe 

o/-2| 3 [ks 
& | a> hese 
Cane bo lan 
=| A N |& 

kgs.| mm. | mm. | mm. 
1.8 | 90 55 34.5 
1.6 | 82.6 | 55 32.8 
1.8 | 86.5 | 54- | 34 
1.4 | 83.3 | 50.8 | 32.6 
1.8 | 84 DonOnisosd 
1.8 | 84.5 | 53 34.3 
1.6 | 81.5 | 51.5 | 33.7 

85. 6 | 55 32 
.---| 84.3 | 51 33 
1.4 | 82.5 | 48.7 | 31.4 
1.7 | 88.7 | 54.3 | 35.2 
.-.-| 83.3 | 48.2 | 33.6 

76.4 | 43.7 | 31.7 



No. 1626. MAMMALS FROM EASTERN SUMATRA—LYON. 651 

CYNOGALE BENNETTII Gray. 

1837. Cynogale bennettii Gray, Mag. Nat. Hist., I, p. 579. 

1889. Cynogale bennettii, JentTINK, Notes Leyden Museum, XI, p. 24. 

1905. Cynogale bennettii, ScuneipER, Zool. Jahrb. Syst., XXIII, p. 97. 

Two specimens of this rare and interesting animal were secured, an 
adult female from Aru Bay and an immature male from the Siak 
River. The uterus of the female contained two fetuses. The two 
specimens, Cat. Nos. 143621 and 144122, U.S.N.M., adult female and 
young male, measure respectively, head and body, 617, 520 mm.; tail. 
180, 185; hind foot, 106, 103; weight, 7? pounds (3.5 kilos), 43 pounds 
(2.2 kilos); greatest length of skull, 128, 110; basal length, 114.8, 

102.8; zygomatic width, 60.8, 53.3; interorbital constriction, 10.2, 15; 
maxillary toothrow (alveoli), 49, 47. 

“Female caught by a Malay in a fish trap.”—W. L. Abbott. 

ARCTICTIS BINTURONG (Raffles). 

1822. Viverra? binturong Rarries, Trans. Linn. Soc., London, XIII, p. 253. 

1905. Arctictis binturong, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 97. 

Six skins and skulls. For localities and measurements see table, 
page 652. 

Three of the specimens are in the black phase and three in the 
grizzled phase. I can not agree with Schneider? or Blanford ” that 
the grizzled or gray phase is entirely characteristic of the young. 

One specimen of the present series, Cat. No. 148619, U.S.N.M., from 
Pulo Payong, is an old male, and is much grizzled everywhere except 
the tail, which is almost entirely black. Its ears are conspicuously 
tufted. Cat. No. 144118, U.S.N.M., a young male from the Siak 
River, is as black as any specimen in the collection. 

The skulls appear quite as variable as the skins in respect to size 
and to inflation of the frontal bones. The skull of adult male, Cat. 
No. 143618, U.S.N.M., from Aru Bay, has a total length of 145 mm., 
while a much older specimen of the same sex, Cat. No. 143619, from 
Pulo Payong, has a total length of only 130.5 mm. In Cat. No. 
144117, a young adult female from Sungei Mandau, has the frontal 
bones very much inflated in a perfectly symmetrical manner. An 
examination of their interior structure does not reveal anything that 
may be considered pathologic similar to the evidently abnormal 
swellings in the skulls of many specimens of the American genus 
Mephitis. (See Plate LIT, figs. 2 to 4.) Cat. No. 143618, U.S.N.M., 

from Aru Bay, has a normal or typical skull with respect to the 

frontal bones. (See Plate LII, fig. 1.) Cat. No. 143619, U.S.N.M., 

from Pulo Payong, is intermediate between these two extremes as 

regards frontal inflation. 

4 Zool. Jahrb. Syst., XXIII, 1905, p. 97. 

> Fauna of British India, Mammals, 1888, p. 118. 
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Heaeternal and cranial measurements of Arctictis binturong from Sumatra. 

= yi = . | = leo [83H 2 
B loo ee caleS 

8 rane 5 ag 2 
b= = — 

N z & Be wes 3 : =| Ss leas 
Locality. Nene sex Age. = s ’ % Se o3 lees 
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| 5 fle| 2 | & ealPss| s 
| S/S |/o)/h! | S peu kaise 
| $/a\/f/s| 5 | & eesiees) & 

ef ey pie] es || A IO a =| 

| mm. |mm.' mm.|lbs.| kilos.| mm. | mm. | mm. | mm. 
ATIVE Bec ieteriete | 143618 | Male....| Adult........ 740 | 690 ; 143 | 253] 11.5 |1382.5 | 31 35. 8 42.5 
Sungei Mandau..! 144117 | Female..| Young adult.| 760 | 680 | 141 | 23 | 10.4 |133.5 | 34.4] 46.8] 42.8 
Siak River....... | 144118 | Male....| Immature b_.} 600 | 570 | 125 | 8 3.6 |108.5 | 28.2 | 41.4 40 
Buloweayong ing |h1 436198 |e dose. Oldeeseeeeere 670 | 680 | 127 | 20| 9 {121.4 | 29 40 40. 5 

Salat Rupat. 
Pulo Tebing | 144322 |....do...| Immature ¢..| 550 | 530 | 119] 7] 3.2 | 99 24 34 30 

Tinggi. 
Do. Jepeaecee 144323 | Female .|:.... Gone se. 610 | 550 | 117 | 11 5 107 22 35 33 

i] | 

a Measurements in the flesh by collector. 
> Last upper maxillary tooth and permanent canine just coming through their alveoli. 
c Last upper maxillary teeth and permanent canine not yet appearing. 

ARCTOGALIDIA TINGIA, new species. 

Type.—Skin and skull of adult male, Cat. No. 144824, U.S.N.M 
collected on Pulo Tebing Tinggi, east coast of Sumatra, January 20, 
L907; by, Dr W. 12: Abbott. Original number, 4992. 

Diagnostic characters.—A medium-sized member of the genus re- 

sembling in color Arctogalidia fusca Miller,¢ from Pulo Kundur, and 
in shape of skull A. sémplew Miller,’ from Pulo Linga and Pulo 
Singkep. 
Color.—Type (in an old and worn pelage) : The upper parts have 

the general effect of a dark broccoli brown or a Prout’s brown, the 
latter most conspicuous posteriorly. Top of head, feet, and terminal 
two-thirds of tail, dull blackish brown; basal third of tail similar to 
upper parts. Under parts indefinitely brownish, lightened on the 
throat and chest by the dirty cream-colored subapical band of the 
hairs. The median dorsal stripe fairly well indicated, the lateral 
stripes faintly so Paratype (Cat. No. 144336, Pulo Merbau) : Gen- 
eral effect of upper parts, basal third of tail, and outer surface of legs 
a dark smoke-gray; top of head blackish, slightly grizzled; feet and 
terminal two-thirds of tail brownish black; under parts generally a 
very light smoke-gray. Median dorsal stripe fairly well indicated, 
lateral stripes faintly so. 

Skull and teeth—The skull and teeth of Arctogalidia tingia are 
not essentially different from those of A. simpleaw. From its geo- 
graphical neighbor, A. fusca on Pulo Kundur, it differs in the pos- 
session of a narrow postorbital constriction, like that seen in A. sém- 
pice. From the still more closely situated A. swmatrana it differs 

*Proc. U. S. Nat. Mus., XXXI, p. 269, September 11, 1906. 
’ Proc. Acad. Nat. Sci. Philadelphia, 1902, p. 156, June 11, 1902. 



No. 1626. MAMMALS FROM EASTERN oes A—LYON. 658 

in its distinctly smaller size and greater distance between lateral 
plates of the palate bones. 

Measurements.—Type, Cat. No. 144324, U.S.N.M., adult male. 
Pulo Tebing Tinggi, and paratype, Cat. No. 144 336, U.S.N.M., 
adult female, Pulo Merbau, respectively: Head and body, 465, 450 
mm.; tail, 490, 460; hindfoot, 85, 80; weight in pounds, 4, 33; in 
kilograms, 1.8, 1.7; greatest length of skull, 98, 96; basal length, 92, 
87; basilar length, 91, 86; palatal length, 52, 51; zygomatic breadth, 
56, 51.5; interorbital constriction, 19.3, 17; postorbital constriction. 
13.3, 15; width of brain case above roots of zygomata, 32, 32.7; max- 
illary toothrow (alveoli), 35, 33.4. 

Specimens examined.—The above two. 

ARCTOGALIDIA SUMATRANA, new species. 

1889. Arctogale stigmatica, JENTINK, Notes Leyden Museum, XI, p. 23. 

Type—Skin and skull of adult male, Cat. No. 144120, U.S.N.M.. 
collected at. Makapan, eastern Sumatra, February 19, 1907, by Dr. 
W. L. Abbott. Original number 5054. 

Diagnostic characters.—A large member of the Arctogalidia stig- 
matica group, closely resembling A. stigmatica from Borneo as to 
color, but cranially more nearly related to A. major Miller,* from 
the Malay Peninsula. 

Color.—Type: General effect of upper parts varies between smoke- 
‘gray and mouse-gray, produced by a mixture, almost a grizzling of 
the dark terminal, the light subterminal, and the dark basal portions 
of the hairs. Top and sides of head much darker, blackish, slightly 
grizzled with cream-buff. Ears, feet, and all of tail except terminal 
fifth, blackish. Legs and terminal fifth of tail similar to upper 
parts but darker. Median dorsal stripe only faintly indicated and 
lateral stripes still less evident. The under parts have the general 
effect of a very light smoke-gray. Paratype (Cat. No. 144121, 
U.S.N.M.): This differs from the type in being somewhat lighter 
colored throughout and in having the three dorsal stripes well 
marked. 

Skull and teeth—The skull and teeth of Arctogalidia sumatrana 
closely resemble those of the Bornean A. stigmata and the peninsular 
_A. major, but its teeth are smaller. In form the skull exactly re- 
sembles that of A. major. Both major and sumatrana differ from 
stigmatica in having distinctly wider postorbital regions and broader 
rostrums. A. sumatrana differs from A. major in having the lateral 

plates of the palate bones very closely approximated, distance between 
their outer surfaces, 8.5 mm., while in A. major it is 12.3 mm. (In 
A. stigmatica this distance is 10 mm.) 

4Proe. Biol. Soc. Washington, XIX, p. 25, February 26, 190b. 
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Measurements.—Type, Cat. No. 144120, U.S.N.M., adult male, 
Makapan, and paratype, Cat. No, 144121, U.S,N.M., adult female, 
Siak River, respectively. Head and body, 526, 550 mm.; tail, 590, 
605; hindfoot, 103, 93; weight in pounds, 84, 44; in kilograms, 3.7, 
1.9; greatest length of skull, 112.9, 101.2; basal length, 104.7, 95.35 

basilar length, 102, 93; palatal length, 61, 55.3; zygomatic breadth, 
68, 57.5; interorbital constriction, 21, 17.4; postorbital constriction, 

17.3, 19.6; width of braincase above roots of zygomata, 36.2, 84; max- 
illary toothrow, 39, 35.7; mandibular toothrow, 42.4, 36.8. 

Specimens ewamined.—The above two. . 

Fig. 4. 

ADULT FEMALE, ARU BAY, LAST UPPER MOLAR WANTING. 2. Cat. No. 143609, ADULT 

FEMALE, ARU BAY, NORMAL NUMBER OF TERTH PRESENT, 3. Cav. No. 144107, ADULT 

FEMALE, SIAK RIVER, A SUPERNUMERARY TOOTH PRESENT AT END OF TOOTHROW, 

UPPER TOOTHROWS OF PARADOXURUS HERMAPHRODITUS X 1. 1. Cav. No. 143607, 

PARADOXURUS HERMAPHRODITUS (Pallas.) 

1778. Viverra hermaphrodita PALuas, in Schreber, Siugthiere, III, p. 426. 

1889. Paradoxrurus musangd, JENTINK, Notes Leyden Museum, XI, p. 22. 

1905. Paradorweus hermaphrodyta, SCHNEIDER, Zool. Jahrb. Syst., XXITT, 

p. 36. 

Of this species Doctor Abbott secured three males and seven females 
from the vicinity of Aru Bay and one male and two females from the 
Siak region. The species is evidently as variable on Sumatra as it 
is on the Malay Peninsula and elsewhere. One peculiar variation is 
seen in the number of upper cheek teeth. (Fig. 4. Nos. 1,2,3.) Six, 

molars and premolars combined, is the usual number, and it is not 

te ah ene 
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departed from in a large series from the Malay Peninsula. The last 
small upper molar is lacking in three of the skulls from Sumatra. but 
two of them are not fully adult and it looks as if a small tooth might 
have erupted in later hfe. Cat. No. 144107, U.S.N.M. from the Siak 
River, is the only one among numerous skulls examined that shows 
supernumerary teeth. Corresponding variations in the number of 
teeth do not occur in the lower jaw. The series of skins shows several 
variations in color or markings. Nearly all of the specimens have 
three well defined dorsal stripes. Several of them have another pair 
of stripes lateral to these, indicated by a row of spots placed more or 
less closely together. Two of the series are practically devoid of any 
laterally placed spots. The general ground color varies from an 
effect of light grayish brown like a light broccoli brown to a light 
tawny olive. 

For measurements see table, page 656, 

PARADOXURUS PADANGUS, new species. 

Type.—Skin and skull of adult male, Cat. No. 143614, U.S.N.M., 
collected on Pulo Padang, east coast of Sumatra, April 1, 1906, by 
Dr. W. L. Abbott. Original number 4791. 

Diagnostic characters——A member of the Paradoxurus hermaphro- 
ditus group, most like P. brunneipes Miller,* from Pulo Kundur, dif- 
fering from it chiefly in having bull of the size found in ?. herma- 
phroditus, that is, much larger. 

Color—General body color very hght grayish broccoli brown, with 
a slight buffy cast on lower back and thighs. On the underparts the 
grayish broccoli brown is much lighter than it is above. The back is 
marked by three seal brown or bistre stripes, well defined, though 
clearly made up of coalescing spots. On either side of these stripes 
is another ill-defined stripe, made up of spots coalescing only here 
and there. On the sides of the body and on the thighs are a few ir- 
regularly scattered spots. The tail is dull brownish throughout, 
similar in color to the spots on the back, except at the base, where it is 
colored and spotted as is the lower back, and at the extreme tip, which 
is soiled white or light buffy in color. The feet and lower legs are an 
indefinite ight brownish. 

Skull and teeth—The skull is larger, heavier, and more angular 
than Paradowurus skulls of similar age from Sumatra or the Malay 
Peninsula. The sagittal crest is remarkably well developed, more 
so than it is in any other Paradowurus skull in the U.S. National 
Museum. The skull of the type is not that of an aged adult, as 
judged by the relatively small amount of wear of the molar teeth and 

@Proc. U. S. Nat. Mus., XXXI, p. 269, September 11, 1906. 



656 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. xsxiv. 

by the distinctness of the occipito-sphenoid suture. The teeth are 
larger and heavier than they are in any specimens of Paradowurus 
hermaphroditus from Sumatra or the Malay Peninsula; they are 
even slightly larger than they are in P. brunneipes. The audital 
bulla are of the size found in P. hermaphroditus, and consequently 
much larger than they are in P. brunneipes. See Plate LIII. 
Measurements—External measurements of the type taken in the 

flesh by the collector: Head and body, 556 mm.; tail, 442; hindfoot, 
92; weight, 7% pounds (3.5 kilograms). Cranial measurements of 
the type: Greatest length, 116.7; basal length, 107.8; basilar length, 
104; palatal length, 53.3; zygomatic width, 63.8; mastoid breadth, 
38.7; interorbital constriction, 11; maxillary toothrow (alveoli), 41.8; 
mandibular toothrow (alveoli), 48. 
Specimens examined.—The type and an immature male from Pulo 

Rupat. 

Remarks.—The general coloration of Paradoxurus padangus is 
not essentially different from that of P. brunneipes. In addition to 
its being generally lighter in color than the majority of specimens 
of P. hermaphroditus, its ight brown feet serve to distinguish it from 
that species. The skull and teeth of P. padangus average a trifle 
larger and heavier than they do in P. brunneipes, but the marked 
difference in size between the audital bulle is the main distinguishing 
cranial character. The immature male from Pulo Rupat, Cat. No. 
143613, U.S.N.M., may be referred to P. padangus. In color it is gen- 
erally darker and brighter; its teeth are large and massive. 

External and cranial measurements of Paradoxurus. 
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mm. mm.|mm| lbs. | kilos.| mm. | mm 
P. hermaphro- | Aru Bay.......-- 143604 | Male, adult....... 545 | 455 | 87 5 | 2.27 | 101.2 39. 2 

ditus. | 
DOM Fee sree | Sones dOseapeaorace 143605 |..... (0 (er ete ae 535 | 465 | 87 53) 2.38 | 101.7 | 40 
DON cen loner dOn eect ees 143606 | Male, nearly adult | 490 | 455 | 88 41) 1.93 | 91.0 | 634 
DO setae | LittleSiak River.| 144106 | Male, adult....... 595 | 520 | 90 6) | 2:72) MOSS Sa ovens 
DOs ee ose ATES hye eee 143607 | Female, adult.....| 545 | 455 | 87 5 | 2.27 | 96.7 | ¢35.7 
DORA see sees (sko}v eee acorcas | 143608 | Female, old......- 535m F475) |p Senleeese leone 102.2 | 40 
IDOE se samaoe bosee don See 143609 | Female, adult.....| 490 | 430 | 83 |.....|.-..-- 92.5 | 36 
DO Saar e se near dots 25-8 143610 | Female, nearly | 500 | 470 | 88 33/ 1.70 | 94.2 | 036.6 

adult. 
Done | Bence oe Go A sarees 143611 | Female, adult.....| 505 | 435 | 85 4/1.81 |] 92.8] 37.4 
Dot i528. 52 aleseee dott Be ass d 49868 |..... 6 (0 a een arene ere el Eee ee aaclloccacc 92.5 | 37.6 
D Ones see | LittleSiak River.} 144105 | Female, old....... 560 | 475 | 90 5 | 2.27 |. 108 37.8 
DGpaesoe | Siak River....... | 144107 | Female, adult.....| 555 | 490 | 94 63) 2.95 | 98.2 | €38.8 

P. padangus...| Pulo Rupat...... | 143613 | Male, immature...) 493 | 430 | 90 4/1.81 | 96.6 | 538.9 
IDO N= eee Pulo Padang... ..|/143614 | Male, adult....... | 556 | 442 | 92 73) 3.56 | 107.8 | 41.8 

“Measurements in the flesh by collector. 
»Last upper molar not in place. 
“Last upper molar absent, apparently never had been present. 
“Skeleton, no skin. 
° Has a supernumerary upper molar. 
? Type, 

q 
4 
4 
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HEMIGALUS HARDWICKII (Gray). 

“1880. Viverra hardwickii Gray, Spic. Zool., II, p. 9.” 

1889. Hemigalea derbyana, JENTINK, Notes Leyden Museum, XI, p. 28. 

1905. Hemigale hardwickei, SCHNEIDER, Zool, Jahrb. Syst., XXIII, p. 95. 

Six adult specimens from the Siak region and an immature male 
from the Kateman River. For list of specimens and measurements, 

see table below. 

Measurements of Hemigalus hardwickii from eastern Sumatra. 
| eg . 

= | | = s é ZL 
3 le |= | 8s 

N a ° WE lee ee eS 
Locality. hae Sex and age. us) = 2 |e) = | Ss 

Ts i=} S A Fs ae) @ wi 
3 AS ~~ ~ wu q | o— 

rd 3 a cs iitet e TEN I tes 
Syd reion| eet pad ag eS Sa ees 
eal oy NGS Ss co a a Fe 
Hie le l/Ee|F ila [wile 

mm.| mm. mm.| lbs | kilos... mm.. mm. mm. 
mateman River. .: =: --.-.---- 123134 | Male, young °..... DOOMRSO UN Ui ales ceelocemese 86 | 44] 386 
Little Siak River... .| 144125 | Female, adult-.....| 575 | 380 | 90] 4 18! 98| 49} 43 

D WAS 26H MAIC = anteater 573 | 365 | 92 4a 158 98 46 41 
.| 144127 | Female, adult-...-| 532 | 335 §2 AOE US Sil OF 45 40 

Sungei Mandau. .| 144129 | Male, adult......- 547 | 360 | 87 | 43 | 20) P2970 lal ea 
Siak River... .| 144130 | Male, young adult.| 548 | 359 | 90) 4% | PP) PEA A || 2s 
REITING lee ee = an cna. Se 144131 | Male, young »..... 515 | 345 | 88) of | L7 | 87 | 44] 36 

a Collector’s measurements. b Last upper molars not through aly pit 

LINSANG LINSANG (Hardwicke). 
1822. Viverra linsang Warpwickk, Trans. Linn. Soc. London, XIII, p. 2386, 

pl. xx1v. (Type-locality, Java.) 

1905. Linsanga gracilis, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 95. 

Two specimens, both adult males, one from the Siak River the other 
from Sungei Mandau. 
Measurements—Cat. Nos. 144108 and 144109, U.S.N.M. Head 

and body, 405, 405 mm; tail, 355, 335; hind foot, 69, 75; weight, 14 
pounds (680 grams), —; greatest length of skull, 73.7, 78.33 zygo- 
matic width, 36.5, 34.7; maxillary ‘ous (alveoli), 26.7, 25.5 

VIVERRA TANGALUNGA Gray. 
1832. Viverra tangalunga Gray, Proc. Zool. Soc. London, p. 63. 

1905. Viverra tangalunga, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 94. 

Eight specimens. For list of localities and measurements see table 
below. 

External and cranial measurements of Viverra tangalunga. 

8 ect leee 
D cual ee 

Locality. Num- | : = S Rises = home (eee |g ber. | Sex and age. Ei 2 : : | § = Fe 

| s/S/3s|m/ |e |e |e 
| Dial | eesaal bese eee lee a ~ | oe 

Bile|e |e | = ea N |e 
ta ae Fag phe ee Eee Dice shea 

mm.| mm.| mm.| lbs. | kilos.. mm. | mm. | mm. 
Pulo UP Bbeonciises sem =e 143625 | Female, immature. .| 630 | 235 | 103 | 6 2.7 |.101 51.8 | 43.2 
Sean near mouth 144115 | Female, adult..:....| 660 | 330 | 106 | 10 4.5 | 111.8 | 62.6) 453 

of Gasip | | 
DERG Ss aecenoenanee _ 144116 Malo, adults: ec ce|oe cs aesclsczte|eetec|ors-< | 111.5 | 61 | 45.8 

Little Siak River,6 miles | 144110 he DOS 4 Sn Geicees 660 |.320 |.111 |. 74 | 34°) 108 4 | 60 46. 8 
Bs, ; ; a | | | 

: eee JP UID al ee ee aoa Scene ~«---| 680 | 305] 110.) 8 | 36) 111 58.8 | 45.7 
Sse Bee SeaSa Nn aaaEe P4bI9 Sa ed6- eee es] Slo S154 108-7.) “a 2-5 100 55 |- 454 

k sunge! Mandau..2--.<-- 144113 | Female, adult Seetesc 705 | 340/109 | 9 4.1 | 109 57.8 | 45 
ice depsucocerenseec 144114 |.....do............-.| 655 | 315 | 110 | 5$ | 2.5 | 1087 57.5 | 45.4 

a Collector’s measurements in the flesh. 
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FELIS SUMATRANA Horsfield. 

1824. Felis swmatranad HorsFrirLp, Zoological Researches in Java, descrip- 

tion, and plate of entire animal. Pages and plates not numbered. 

1889. Felis minuta, JenTINK, Notes Leyden Museum, XI, p. 22. 

1905. Felis sumatrana, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 103. 

One specimen, an adult male from Aru Bay, Cat. No. 1438624, 
U.S.N.M. It is generally grayer in color than are young examples of 
tiger cats collected by Doctor Abbott in Borneo and the Malay Penin- 
sula. Horsfield’s plate shows an animal distinctly gray, grayer than 
his plate of Felis javanica. The. bony orbits of this specimen are 
complete behind, resembling those of Adlurin planiceps. 

For external and cranial measurements see table, page 659. 

FELIS TINGIA, new species. 

Type.—Adult female, skin and skull. Cat. No. 144825, U.S.N.M., 
collected on Pulo Tebing Tinggi, east coast of Sumatra, by Dr. W. L. 
Abbott, January 24, 1907. Original number 5022. 

Diagnostic characters—Similar to Felis sumatrana, but smaller 
and distinctly brighter in color, and with relatively larger teeth. 
Color.—Ground color of head, upper surface, and sides of body and 

tail something between Ridgway’s hazel and chestnut. It is spotted 
and striped in the usual manner of cats of the Felis bengalensis 
group, these markings being black or brownish black. The ground 
color of the underparts is whitish, with the usual blackish spots. 
Under surface of the tail is a mixture of buffy and whitish. The 
color is everywhere brighter, that is, more reddish than it is in the 
specimen of Felis sumatrana from Aru Bay. . 

Skull and teeth—The skull of Felis tingia is generally similar to 
that of F. suwmatrana, but is smaller throughout. (See table of 
measurements, page 659.) The interpterygoid space, however, is rela- 

tively wider. The orbits lack about 3 mm. of being complete behind. 
The last mandibular tooth in the skull of /. tingia has the same 
size as the corresponding tooth in F/. swmatrana, but the other mandi- 
bular teeth are distinctly smaller, except the incisors, which are 
about the same size in the two species. With the exception of the 
canines (which may be due to the difference in sex between the two 
skulls examined) and the small premolars, the upper jaw teeth of 
F’. tingia are fully as large as they are in the large skull of 7. swma- 
trana. The small premolars were once present in the skull of F. 
tingia, but were evidently shed at an early age. 
Measurements.—See table, page 659. 
Specimens examined.—One, the type. 
Remarks.—It is not without much hesitation that I have ventured 

to describe a new species in the already much named Felés bengalensis 
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group of cats. The Aru Bay and the Tebing Tinggi specimens are 
so different, however, that it is impossible to consider them as belong- 
ing to the same species. Although the two examples are of opposite 
sexes, the difference in color and in the relative size of the teeth are 
too great to be accounted for on that ground entirely. 

External and cranial measurements of tiger cats. 

| Felis swma- | Felis tingia, 
trana, adult | type, adult fe- 

male, Cat. No. | male, Cat. No. 
DamieaStons. 143624, U. 8. N. | 144325, U. 5. N. 

| M., Aru Bay, | M., Pulo Te- 
Sumatra. | bing Tinggi. 

PAREN EAITLOM OC Yuen ease St et ee es eo oe ee oceans ccbacrmeareees ste 625 mm. 485mm. 
TURN, 7. oa scl eas ie Ge SOOT SR ma ace CAS aera NT Re 145 | 185 
ULATRGE ROG Co hee ie Ss a ie Se Be ie ee ee eee 114 | 108 ‘ 

Toi f 53 lbs. 4, lbs. 
Weight ¢.......-.....- 12-22-2222 s eee sees e eee cece eee seers eee ee ence 1 2-6 kilos. 2 kilos. 
Rnesces alamo to Oi Ss tll lp sce fer Ie ae se oe hee te Ae eae ee 93.5 mm. 83.2 mm. 
LEVEL LGYANE GLAS aac oe eee Bae HO EO eae re a a ee eee 78.7 72 
ISL Sry ITE del 3 SU es See ee Oe eee ha Se ore ee ie Se Re Oe 76.8 | 70 
SMT ES | ETE Fal Se a Ri SS Oo eS i a ec a eee 35.4 32.9 
ret TE Se CMO Loe ee teens eens oe uote seed bae Sk hs Soar UT 64 | 56. 2 
L'SSiDRO EN COC TC] Ons ae eee eee SEN ee eee 2252 26. 6 
MACTROMpPraincase Above ZYLOMAtH. . 2... --2..<- cele es neem mes ee se 40. 3 37 
Pe wes umMOn et Om DU are mei fee ae eke a= mci ee eee eie em weraste eee Sie 2108 18.7 
Bateeuee SRT CULO LOU Mere etn n Wee Nees nee oe ce ek 1253 12.2 
Alveolar length of last three maxillary teeth.......-..........---.---- | 15.8 16 
Alveolar length of last three mandibular teeth.............-...-.----- | 19.6 17.6 

aCollector’s measurements taken in the flesh. 

AILURIN PLANICEPS (Vigors and Horsfield). 

1828. Felis planiceps Vicors and HorsrieLp, Zool. Journ., III, p. 450, pl. 

x11. (Type-locality, Sumatra.) 

1855. [Felis] (Ailurin) [planiceps], GERVAIS, Hist. Nat. Mamm., II, p. 87. 

1889. Felis planiceps, JENTINK, Notes Leyden Museum, XI, p. 22. 

1905. Felis planiceps, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 103. 

Of this interesting and rather rare cat Doctor Abbott secured an 
adult female (skin and skull, Cat. No. 144119, U.S.N.M.) from along 
the Little Siak River. The large size of the functional first premolar 
is well shown by a text figure in Gervais’ account (place cited) and 
even in the plate of the entire animal published by Vigors and Hors- 
field (place cited). For the present, at least, I consider the great 
development of this tooth with its two distinct roots as the main 
character of the genus of which Felis planiceps is the type. The 
general form of the skull does not differ from Felis proper more 
markedly than many other so-called members of the composite genus 

Felis. — 
Collector’s measurements: Head and body, 490 mm.; tail, 169; 

hind foot, 104. Cranial measurements by writer: Greatest length, 

96.5; basal length, 86; palatal length, 35.8; zygomatic width, 56.4; 
breadth of brain case above roots of zygomata, 37.5. 
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MUSTELA HENRICII Westerman. 

1848-54. Mustela (Martes) henricii WESTERMAN, Bijdr, Dierk., I, p. 18, and 

unnumbered plate. 

1887. Mustela henricii, JentINK, Cat. Osteol. Mus. Hist. Nat. Pays-Bas, IX, 

p. 112. Type-locality given as Padang, Sumatra. 

1901. Mustela flavigula henricii, Bonuotr, Ann, Mag. Nat. Hist., 7th ser., 

VII, p. 346. 

Two adult males, Cat. No. 144133, U.S.N.M., from Kampong Maka- 

pan and Cat. No. 144124, U.S.N.M., from Kompei. The two specimens 

measure, respectively: Head and body, 445, 448 mm; tail, 370, 340; 

hind foot, 99, 100; weight, 3 pounds (1.4 kilograms), 4 pounds 

(1.8 kilograms) ; basal length of skull, , 80 mm.; maxillary tooth- 

row, 26.7, 28. 

HELARCTOS MALAYANUS (Raffles). 

1822. Ursus malayanus Rarries, Trans. Linn, Soc. London, XIII, p. 254. 

1905. Helarctos malayanus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 90. 

1907. Helarctos malayanus, Lyon, Proc. U. S. Nat. Mus., XX XIII, p. 562, 

December 24, 1907. 

Two skins and skulls, an adult male and female, from along the 
Kateman River, Cat. Nos. 123138 and 123139, U.S.N.M., respectively. 
Collector’s measurements in flesh: Head and body, 1,190, 1,125 mm.; 

tail, 40, 30; height at shoulder, , 490; height at rump, - O00 

weight, 138 pounds (63 kilograms), 105 pounds (48 kilograms). For 
cranial measurements see table below. 

Cranial measurements of Sumatran sun bears. 

Cat. No. Cat. No. 
Dimensions. 123138, adult | 123139, adult 

male. female. 

mm. mm, 

MBS a Seal ery OG ye ae es ir ee 215 200 
Basilar length: tee 2 oe so es a ee eee 210 ~° 197 
@ondylo-basalilenmth= 222 = Soa ee eae ee ee ee eee 234 218 
Palatallengibl: - 222.) 22a oe ae ee ee ee Ly 113 
Greatest ilenethe es St Se ee ae ee ee ee ee ee 256 231 
AY SOMA tic: Width se ea ee Se eee ee 208 183 
Mastoid ‘width = 2. 2 < a eee ee eae eee eee 156 159 
Widthof brain-case aboveizyecomatasi=- =o — ee eee 104 104 
Widthvat postorbitall processess=e sees ee eee eee 87.5 81 
east interorbitalowidth. 2.2 2-2 Jo 225 eee 69 62 
Least width of palate between last upper molars_____----__---------- 41 36 
Posterior edge of last upper molar (alveolus) to palation__---------- 36 27 
Posterior edge of last upper molar (alveolus) to tip of pterygoid___- 66 62 
Alveolar length of last three upper cheek teeth combined_--_---------- 44 "48 
Antero-posterior diameter of canine at alveolus___-_-__----------_--- 25 23 

TUPAIA FERRUGINEA Raffles. 

1822. Tupaia ferruginea RAFFLES, Trans, Linn. Soc., London, XIII, p. 256. 

1889. Tupaja ferruginea, JENTINK, Notes Leyden Museum, XI, p. 28. 

1905. Tupaia ferruginea, SCHNEIDER, Zool. Jahrd. Syst., XXIII, p. 86. 

Ten specimens from the vicinity of Aru Bay. “They show no 
appreciable differences from examples obtained on the west coast of 
Sumatra or from Singapore (type-locality) and the Malay Peninsula, 
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but are very different from the Tupaias collected along the Siak River 
and described below as new. The hairs of the tail are conspicuously 
annulated, and there is no approach to the * whitish or cream yellow ” 
tail of Zupaia ferruginea demissa Thomas from 'Tanjong Bringin, 
only a few miles to the southeast. 

For measurements see table, page 662. 

TUPAIA SIACA, new species. 

1905. Tupia castanea, SCHNEIDER, Zoou. Jahrb. Syst., XXIII, p. 87. 

Type.—Skin and skull of adult female, Cat. No. 144205, U.S.N.M., 

collected along the Little Siak River, eastern Sumatra, November 4, 

1906, by Dr. W. L. Abbott. Original number 4856. 
Diagnostic characters —A member of the Zupaia ferruginea group, 

very similar to 7upaia castanea Miller * from Pulo Bintang, differing 
mainly in having a duller colored tail, lighter colored head, and an 
indistinct dark area on the lower back. 

Color.—tThe color of Tupaia siaca is so much like that of 7’. cas- 
tanea. that no detailed description is necessary. It is throughout a 

shade lighter except on the lower back, where there is an indistinct 

dark area. The color of the back extends forward on the head to well 

between the ears in 7upaia siaca, and to well between the eyes in 7'u- 
paia castanea. The tail of 7. castanea is brighter in color than that 
of 7. staca and the hairs less annulated with black. The hght annu- 

lations are orange-rufous in 7’. castanea and tawny-ochraceous in :7’, 
siaca. Compared with its geographic neighbor 7. ferruginea, T. 
siaca 1s everywhere “ redder ” or more chestnut throughout, most con- 

spicuously seen in the coloration of the tails and of the underparts. 
Skull and teeth—I can find no trustworthy characters to distin- 

guish between the skulls of 7upaia siaca, T. ferruginea, and 7. cas- 
tanea. ‘Those of the latter appear to have slightly broader palates 

and those of 7. ferruginea appear a trifle shorter than in the Siak 
Tree-shrew, but these differences are so slight that they might be 
caused by individual variations. 
Measurements.—See table, page 662. 
Specimens examined.—Three adults and four young, skins and 

skulls. 

Remarks.—Although Tupaia siaca is very similar to 7’. castanea, 
yet from a distributional point of view it seems best to regard it as 
distinct. No doubt future collections will show that it grades in with 
T. ferruginea on Sumatra. 

Smithsonian Miscell. Coll., XLV, November 6, 1903, p. 54. 

Proc N. M. vol. xxxiv—08 43, 
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External and cranial measurements of adult Sumatran tree-shrews. 

| | 2 [3 eae 
| | a fl? loelo- anes 

; Slog (HSlea .| 38 | 2s 
Name. Locality. | Number. Sex. |oU| eR lgo ae ais Bom 

| as!" 2ladlogs| oo | ae 
| o |= |.78lnog| 5 | 84 
| Hole |e io ieee 

mm.|mm. mm.| mm. | mm. | mm 
Deaf CRTAULGL ICA = eA TUS 8 ype eee ee | 143328 | Male....) 200 | 155 47] (a) |...-..|.-.... 

DOneoeceeea| Snare GO see aoe eee 143329 |...-do...| 197 | 178 | 50-| 50°7 | 26 14.7 
DOs Ss ae acteel oes GO Aa he eee sere neeern 143330))|-- =.do-- -| 200) 1709) 50) Sages eee 14.5 
DO zoe ce cee beeen (ORO Ratan eso eamrene | 143332 >|) 2 dois 52)/200/) 162) “47 |k40n 7s Sees la 
DOe 3 -osetcee eevee GOs. ose pac eee | ~ 143333 |....do..-| 190 | 165 | 46 | 50.3 | 25.5 14.6 
DOeasen coeea eee GOS see ee enereee | 143334 | Female -| 185 | 175 | 45 | 49.7 | 24.3 14.6 
D Ome ae ease GO 28 5 ee vere sees IBREGY | -aeC oad) (O) |esoa- eae os 51.8 | 25.1 15 

Le SULCU Rae Tittle Sigkehiversass- eee | 144209 | Male....) 198} 165 | 49 | 52 26. 2 15.7 
DOSn2 ec. eaten CORE ae os eee eee ee 144204 |....do...| 210 | 156 51 | 51.4 | 26.4 15. 2 

26.1 15.8 DY EME eel lene ce SP Seer peti Laie Bo ©144205 | Female .| 205 | 175 | 51 | 52.8 

a Alcoholic. b Skull only. ? | ec Type. 

CROCIDURA LEPIDURA, new species. 

Type.—Skin and skull of adult female, Cat. No. 123140, U.S.N.M., 

from the Kateman River, eastern Sumatra, collected by Dr. W. L. 

Abbott, September 1, 1903. Original number 2772. 
Diagnostic characters.—A member of the subgenus Crocidura with 

a long scantily haired tail. Head and body, 105 mm.; tail, 71; hind 

foot, 18 mm., without claws; 19.5 including claws. 

Color of type-——The upperparts much like a dark seal-brown of 
Ridgway; the underparts closely resembling a very dark drab; the 
bases of the hairs above and below slate-gray. Tail brownish black 
above and lighter beneath; it is scantily clothed for its entire length 
with very short hairs, so that the scales are plainly visible. On the 
basal half of the tail are a few scattered long hairs. Upper surfaces 
of feet and hands brownish. 

Skull—The skull of the type, and only specimen, is much broken, 
consisting practically of the rostrum and mandible only. 
Measurements.—Head and body, 105 mm.; tail, 71 (collector’s meas- 

urements made in the flesh; the same two measurements on the dried 
skin are 93 and 68 mm., respectively) ; hind foot (measured from the 
dried skin), 18 mm. without the claws and 19.5 including claws. 
Length of entire upper toothrow, from front of the most anterior 
tooth to back of last molar, 11.5; greatest distance between outer 

edges of upper toothrow, 7.5; length of entire lower toothrow, from 
point of the most anterior tooth to back of last molar, 10.6. 

Specimens examined.—One, the type. 
Remarks. —Crocidura lepidura differs so conspicuously in size from 

any of the five previously known Hairy-tailed Shrews from Sumatra 
that its specific distinctness can not be doubted. A table of measure- 
ments of the various species is given below. Except for larger size 
and darker color C. /epidura appears to be closely related to Crocidura 
fuliginosa as described by Blanford. 

*Blanford, Fauna Brit, India, Mamm., p. 242. 
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Measurements of specimens of Crocidura from Sumatra, 

Head 
Name and locality. and | Tail. oe 

body. vats 

mm. mm. mm. 
Crocidura lepidura, Kateman River, Sumatra..-..-...-.---------------.eeee 105 71 19 
Crocidura fuliginosa,2 Assam, Tenasserim..... 2.2. 222. ...-cecescec cence cence 74 63 14 
RICHER OLeCLG Ones ULM ULL ea vet one etraterincins oe otek cian cane acnes ese cnmsecece 81 36 12 
Crocidura paradoxura,¢ Mount Singalan, 2,000 m., Sumatra ................ 66 105 16 
Crocidura beccarii,¢ Mount Singalan, 2,000 m., Sumatra..................... 66 53 13 
CART TART ASSP OY Ua LORIE S 00 0¥ 2111 Oe Ss RS OS i oe 75 47 15 
Grocwaura weven.a@ sinekara hb. SUMAtA. «6.2. seseec cans ewaacccacdcececcauss 80 56 12 

@Blanford, Fauna Brit. India, Mamm., p. 242. 
> Jentink, Notes Leyden Museum, X, 1888, p. 167. 
¢ Dobson, Ann. Mus. Civ. Stor. Nat. Genova, 2d ser., IV, 1886, pp. 566-567. 
4 Jentink, Weber, Zool..Ergebn. Reis, Niederland, Ost-Indie, 1890, I, p. 124. 

GYMNURA GYMNURA (Raffles). 

1822. Viverra gymnurd RAFFLES, Trans. Linn. Soc. London, XIII, p. 272. 

1827. Gymnura rafflesii Horsrretp and Vieors, Zool. Journ., III, p. 248, 

pl. viii. 

1889. Gymnura rafiesii, JENTINK, Notes Leyden Museum, XI, p. 29. 

1905. Gymnura gymnurd, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 89. 

Four skins and skulls from the mainland of Sumatra and three 

from Tebing Tinggi. All of them are of the usual color and none of 
the seven skins show any tendency to albinism. 

Baternal and cranial measurements of Gymnura. 

| | he Ei etal Carpe Ree sie 
Cata- | ae $ 2S ea ai oS : 

Locality. logue | Sex and age. oo S | S24] am] oS |Zed 
No. | ae | = net | elec || caus SE |Zoa 

| o- = ‘Sp | z o am ey Spe 

| | mm. | mm.| mm.| mm.| mm.| mm.| mm. 
Little Siak River, 6 miles up..) 144172 | Male, old......... 372 | 253 70 | 77 50 38.5 | 46 

IDS) See oe eee See e eee Laas eee fos Sane 365 | 250 64 | 73 48 38 43. 2 
1D ec Senne ae aE eee 144171 | Female, adult....| 402 | 263 69 | 78 Ole AL aba 

unser Manda: =... 5-25... -s 144174 | Female, old..-.... 371 | 250 68 | 76 48 40 44 
Pulo Tebing Tinggi.-......... | 144329 | Female adult....| 382 280 69 | 76.5 | 49 38.5 | 45 

WOee teen ee Saas ee | 1443380 }...-- Dope secs ee | 3870} 260 69 | 75 | 49 36.5 45 
1D) ae ae ee ee ee | 144331 | Bees dole een 390 | 240 68 | 73.5 | 47.2 | 37.5) 44.5 

«Measurements by collector in the flesh. 

GALEOPTERUS TEMMINCKII (Waterhouse). 

1838. G. [aleopithecus| temminckii WaAtTERHOUSE, Proc. Zool. Sec. London, 

p. 119. 

1889. Galeopithecus volans, JENTINK, Notes Leyden Museum, XI, p. 22. 

1905. Galeopithecus volans, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 82. 

1906. Cynocephalus volans, MtLuieR, Proc. Biol. Soc. Washington, XIX, p. 41, 

February 21, 1906. 

1908. G. [aleopterus] temminckii, THomMaAs, Ann. Mag. Nat. Hist., Sth ser., I, 

p. 254. 

Three specimens from Pulo Rupat, two adult females and the 
young of one of them. They agree in all essential respects with speci- 
mens of so-called Galeopterus temminckii from the Malay Peninsula 
and various Malayan Islands. The adult females, Cat. Nos. 143325 
and 143327, U.S.N.M., measure, respectively: Head and body, 480, 
410 mm.; tail, 280, 270; hindfoot, 75, 78; greatest length of skull, 

73.8, 76.1; zygomatic width, 46.5, 47; interorbital constriction, 19.2, 

20.4, 
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CYNOPTERUS BREVICAUDATUS (lI. Geoffroy). 

1828. Pachysoma brevicaudatum I. Grorrroy, Dict. Classique d’Hist. Nat., 

XIV, p. 705. (Type-locality, Sumatra.) 

1889. Cynopterus marginatus, JENTINK, Notes Leyden Museum, XI, p. 30. 

1905. Cynopterus tithacheilus, SCHNEIDER, Zool, Jahrb. Syst., XXIII, p. 75. 

Forty-five specimens of Cynopterus from eastern Sumatra may be 
referred provisionally to C. brevicaudatus. They are all medium- 
sized members of the genus, and have a white border around the ear. 
They are distinctly smaller than Javan examples of C. téthecheilus 
in the U. S. National Museum. It is not at all probable that they 
are identical with the continental C. marginatus. Two specimens 
from Aru Bay and two from Salat Rupat are shghtly smaller than 
are specimens from farther down the coast and the adjacent islands, 

(See table of measurements.) Without a greater number of ex- 
amples it seems inadvisable to recognize them as a distinct race. 

For measurements see table below. : 

Measurements of Cynopterus brevicaudatus from eastern Sumatra. 

° | ais 

oe ; | eS 
| | 5 |b 38 

: rue | 9 ° = 3) 

ea Locality. | Sex and age. 2 | 5 ge s a 

, | © S| BH | +e Ras 
S i} ° g Ss 
ie) F s & | y | Sars as 

| Si/ai|/e!] 3 oe ester |e) Ra m= | 8 io} = ° Po) al & 

| mi.| mm.| mm.| mm.) mm.| mm.) mm. | mm. 
143314¢@ | Salat Rupat........... Male, adult... -....2- 90)) Za) 55s 24) eos eee 27 8.4 
(eRe Soe. (6 Co pao ea [a GO eacegoseet Sees 92} 9} 57] 21] 14) 14) 26s8ne9 
143976). || SAT WB aye aeee cote nee Goss aeeacnce cen 93} 10 58 22 13 14 | 26.7 8.7 
1 ER IY PS ood (0 Kees eae Female, adult........ 92 | 10 58 22 12 15 | 26.7 8.4 
144250@ | Sungei Mandau......../..... to (ne eR een & Q5n\e = 2 = | 58| 23] 15) 18) 281) 9.38 
144259¢@ |..... Om Reece cae eee Male: adult oo- ete eee 96) -7 | 625) 25.) eésiseeee 27.6 | 8.6 
ee CG ee GOse ee esos eS Female, adult........ 102 9 | 65) 25] 14 | “16)|22222sieeeee 
144952 }....2 dose oe suse l|teeee do.ces teeta oe 100} 8 | 64 | 24) 14. )) ad) ReSeee eee 
144353) ence. (6 [oa ey Se Rema ser DOz's sccse sake See 95 |°-10} 62.) 25] 16>) a7) 39 9. 4 
144954 |... duce ee eee due ee Se 100 | 10| 66| 25) 15] aves 9.4 | 
144255 |..... OSs 4. eee ee Malevadult.22ccse cc: 95| 8 64 25 14 14 | 29.5 9.2 
EDGED beeen GOneeeen Aes Female, adult........ 100 | 12] 65] 25) 14) (i3hiseseee| ease 
L44357 one ae GOss-425/. 0 eee eee GRAS SRR ance ee 105 8 68 26 15 U5 Wsdeece eres 
UC DE eee Osseo eee ees fs le See aeee oan Soe 100 8| 67] 26| 15] 15] 29.3) 9.3 
144960 joo. Ons oS eee een eee doi Se te 100 10 66 25 16 14) |e a ear 
144262 !..... GO2c4 ocean eee eee [6 (oe Se a RA te, | 110 8 68 25 15 La. ase Ree 
144263 |..... 6 (0 Re Ses meee | Pie ne QOsccne eames 105 10 67 26 14 13} | ootceeleees 
144280 Little Siak River......|...-- Goce eee eee | 105 8| 67) 25°) 14) W5:) 29.4aieos2 
WU IBY Soa (0 Co es a a dO cat scoot eee 110} 1) 65°) 24) 25 isnieeaeeal eee 
144285 |..... (6 Fo erry EE rater: a Malevadultec: sss-s5-— 95 8} 65} 25) 14] 16) 30 9.4 
144286 |....-. GO Soon fee eras | Female, adult........ | 95 Shi Goaly eae 15 Lee ayo ao 
144288 |..... Oca Se eee Male adultes a.5 100 | 10) 62 | 23°) U5] We eeeee eee 
144249a@ |_._.. (C(0 Re eS TR Se eae (6 (share fonons Sean cee 08.) See. 64} 24] 16] 18] 28.5] 9 
144289 Maikapanics= se soce ecules 4 (6 (ened Bama oneacid beter jee ae 64 | 24°) D5 2 eSes 28 0n ee gaG 
144338 PUlO Merbatsaeee see ae Female, adult........ 98 8}. 68] 25.) 24) 216) esas eee 
144339 |..... GOeask cco Sass eee eee COs ee eee | 100 10 65 24 15 na) (Rees |e 
144340) “|esace GO sae arate eee [eee QO sass e ak wee | 100'}, 10°} 62.) 259) ou) aiviaieesoae 9.7 
144341 |..... (3 Ko ee ey ee ee, iC Ser CO eee eee ae | 100 9 64 23 16 16 | 29 9.4 
143302 Pulo Bengkalis........ Male, adult....-.:..--] 100 9} 63] 24) 15) 17) 29.9] 9.2 
43303) aieesee G02 eet Se ea eee GO. aa an ee 103 7} 65 24 15 1g RR Se 
1433049) geen CO nec ee nee (6 Ro pene eREAS a Bd ed 1104] 10} 60] 24] 16} 16) 28.3) 9 
4330 ae sees (6 Ko ee a Roe hoe Female, adult........ 106 9} 62) 25) 141 14 29 9.2 
43306) Witsoe = (6 Ko Pee eee eee YE GC Reriete eto 110 8 65 27 15°}. 14/22 eee 
433002 oa COSA Saco ee ele PSOne ccs tee ee LOD: 7 | 63 24 a i 
NAS3085 Biheces CG Lo eet et eee og 20h |e Le 6 (Rare yee 1100} 10] 66] 24] 15] 16] 28.4] 9 
148310 |..... C6 Ko ee ae it rel See (a Kaye Arete ere AR oa | 110 8 | 66 26 14 16: a cee Sea 
ue SSPOLT Meee ne C0 (a Papen cee eative 2) Ne ed dO ee oeee ape 112) 10 |: 65) 925 |) Ro) ia See eee 
1433120 |e es GO seo a ee ae does. ee ee 9} 66] 25)| 14°) dot eessieeeoe 
143300@ |..... (t (Re ea eee ip Male adult 22s sseae | 94 OF Pe sce 251)" Von 2 seac jase 8.7 
143301¢@ |..... GOs nee oe Female, adult.....:-- 100 8| 65) 26} 15}. 29.:3)|o ce 

| 

* Skin and skull, measurements of head and body, tail, and ear made by collector. 
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NIADIAS MINOR, new species. 

Type.—Nearly adult male in alcohol, Cat. No. 144264, U.S.N.M., 
collected at the confluence of the Gasip and Siak rivers, eastern 
Sumatra, December 14, 1906, by Dr. W. L. Abbott. Original num- 

ber 4951. 

Diagnostic characters.—Similar in all respects to Viadias princeps 
(Miller) ,* except in size, being distinctly smaller throughout. Fore- 
arm 72 mm., instead of 84.4. 

Color.—The color of Niadias minor is apparently not essentially 
different from that of V. princeps. It is rather lighter throughout 
and less yellowish on the underparts, perhaps due to its preservation 
in alcohol and the fact that the hair is rather scant above owing to 
sloughing. The fingers, the elbows, and the distal two-thirds of the 
forearms are whitish in color.. The antebrachium near its attach- 
ment to the body, the wing membrane between the forearm and the 
fifth finger, and the tips of the wing are also whitish. Some of this 
may be due to sloughing of the dark epidermis, but as this whitening 
is symmetrical on both sides of the body it is probably natural. 

Skull and teeth—The skull and teeth of Viadias minor are similar 
in every way to those of V. princeps, except in size. See measure- 
ments below. The Sumatran bat lacks the saggital crest found in 
the bat from the Nias Islands. It is not fully adult, however. 
Measurements.—Type: Head and body, 100 (148) ;” tail, 8 (10); 

tibia, 26 (30) ; foot, 17 (20.5) ; forearm, 72 (84.4) ; thumb, 27 (35.9) ; 
second finger, 48 (61.4); third finger, 108 (143); fourth finger, 89 
(112); fifth finger, 77 (110); skull, greatest length, 32.3 (38.2) ; 
condylo-basal length, 30 (36.4); basilar length, 26.4 (32.6); palatal 
length, 16.6 (20.2); zygomatic breadth, 21 (25.4); breadth of brain 
ease, 14.4 (15.6) ; interorbital constriction, 6.5 (6.7) ; postorbital con- 
striction, 7.5 (5.8); mandible, 25 (28.8); depth of mandible at ante- 

rior molar, 3.4 (3.6) ; maxillary toothrow, including canine (alveol1), 

11.2 (12.2); mandibular toothrow, excluding incisors (alveoli), 12.2 

(13.8). 
Specimens examined.—One the type. 
Remarks.—l\t is unfortunate that the single available specimen of 

Niadias minor is not fully adult. From an examination of its finger 
joints its immaturity is scarcely noticeable. The skull, however, 
shows unmistakable signs of immaturity, but they are hardly suff- 
cient to account for the great difference in size between V. minor and 
N. princeps. The teeth of V. minor are fully developed. Tooth by 
tooth they are distinctly smaller than they are in JV. princeps, espe- 

“Proc. Biol. Soc. Washington, XIX, p. 61, May 1, 1906; also p. 83, June 4, 

1906. 

> The figures in parentheses are those of the type of Niadias princeps. 
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cially noticeable in the mandibular teeth. The generic characters: 
“larger cheek-teeth broader and more squarish in outline crown of 

pm, and m, with distinct terete cusp shightly in front of middle of 
crushing surface” are shown as distinctly as they are in the type 
species, but of course on a slightly smaller seale. 

PTEROPUS VAMPYRUS (Linneus). 

1758. Vespertilio vampyrus LINN.2uS, Syst. Nat., 10th ed.; p. 31. 

1Ss9. Pteropus edulis, JENTINK, Notes Leyden Museum, XI, p. 29. 

1905. Pteropus cel@no, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 75. 

One specimen, skin and skull, Cat. No. 148299, U.S.N.M., from 
Pulo Payong, Salat Rupat. Collector’s measurements: Head and 
body, 315 mm.; foot, 69; expanse wings, 1,515. Measurements by 

writer: Forearm, 200; thumb, 77; second digit, 145; third digit, 
390: fourth digit, 295; fifth digit, 264; tibia, 103; greatest length 
of skull, 79; zygomatic breadth, 44, maxillary toothrow, 31. 

EMBALLONURA PENINSULARIS Miller. 

1889. Emballonura semicaudata, JENTINK, Notes Leyden Museum, XI, p. 30. 

1898. Emballonura peninsularis Mier, Proc. Acad. Nat. Sci. Philadelphia, 

1898, p. 328, issued July 25, 1898. 

Five specimens from Aru Bay and one from Pulo Padang, all 

preserved in alcohol. 
For measurements see table, page 668, 

MEGADERMA SPASMA TRIFOLIUM (Geoffroy). 

1810. Megaderma trifolium Grorrroy, Ann. Mus. d’Hist. Nat., Paris, XV, 

p. 193. 

1905. Jegaderma spasma, SCHNEIDER, Zool. Jahrb. Syst., NXNIII, p. 79. 

1907. Megaderma spasma trifolium, ANDERSON and WrRouGHTON, Ann. Mag. 

Nat. Hist., 7th ser., XIX, p. 132, February, 1907. 

One specimen, a desiccated body, from Pulo Merbau, Cat. No. 
144355. 

Measurements: Forearm, 56 mm.; tibia, 32; greatest length of skull, 
25.5; breadth of braincase, 11; zygomatic breadth, 15.5; maxillary 
tooth row, 10.3; mandibular tooth row, 11.5. 

RHINOLOPHUS TRIFOLIATUS Temminck. 

1855-1841. Rhinolophus trifoliatus TeMMIncK, Monogr. Mamm., IT, p. 27, 

pl. xxx. (Type-locality, Java.) 

1905. Rhinolophus trifoliatus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 77. 

One specimen, an adult female, preserved in alcohol, from Pulo 
Rupat. 

For measurements see table, page 668. 
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MYOTIS CARIMATZ Miller. 

1906. Myotis carimata Miter, Proc. U. S. Nat. Mus., XXXI, p. 62, July 25, 

1906. 

Nine bats of this species were collected at Sungei Makapan. 

For measurements see table, page 668. 

MYOTIS MURICOLA (Gray). 

1841. Vespertilio muricola Tlopason, Journ. Asiatic Soc. Bengal, X, p. 908. 

(Nomen nudum.) 

1846. Vespertilio muricola Gray, Cat. Specimens and Drawings, Mammals 

and Birds of Nepal and Thibet presented by B. H. Hodgson to Brit. 

Mus., p. 4. 

1905. Myotis muricola, SCHNEIDER, Zool, Jahrb. Syst., XXIII, p. SO. 

Ten specimens from the Little Siak River. 
For measurements of the adults see table, page 668. 

PIPISTRELLUS IMBRICATUS Horsfeld. 

1824. Vespertilio imbricatus Horsrietp, Zoological Researches in Java, 

pages not numbered. 

1878. Vesperugo imbricatus, Dopson, Monogr. Chiropt. Brit. Mus., p. 217. 

1905. Pipistrellus imbricatus, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 79. 

One specimen from the Little Siak River may be referred to this 
species. The close approximation in size between this and the pre- 
ceding species is remarkable. 

For measurements see table, page 668. 
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PHONISCUS ATROX Miller. 

1905. Phoniscus atroxr Mituer, Proc. Biol. Soc. Washington, XVIII, pp. 229- 

230, December 9, 1905. 

Two specimens, preserved in alcohol, found roosting in the aban- 
doned nest of a Broad Bill, in heavy forest on the banks of the 
Kateman River. 
Measurements ® of the two specimens, Cat. Nos. 123141, U.S.N.M., 

adult female, type, and No. 123142, U.S.N.M., adult female: Head and 
body, 43, 46; tail 38, 37; tibia, 14, 15; foot, 7.4, 7.6; forearm, 34, 35; 

thumb, 7, 6.4; second digit, 33, 31; third digit, 78, 71; fourth digit, 
53, 52; fifth digit, 49, 49; ear from meatus, 13, 18.6; ear from crown, 

10, 9.6; width of ear, 11, 11.6. 

NYCTICEBUS MALAIANUS (Anderson). 

1881. Nycticebus tardigradus, var. malaiana ANDERSON, Catalogue Mammals 

Indian Museum, I, p. 95. 

1889. Nycticebus tardigradus JENTINK, Notes Leyden Museum, XI, p. 21. 

1905. Nycticedus tardigradus hilleri ScuHneter, Zool. Jahrb. Syst., XXIII, 

p. 75. 

One specimen from Pulo Tebing Tinggi, an adult female. The 
skull is considerably smaller than skulls of like age of typical Vyetz- 
cebus malaianus.” The bone has an unnatural appearance similar to 
that seen in skulls of animals kept in zoological parks. It may have 
been a captive specimen or lived amid otherwise unfavorable condi- 
tions. The skin is rather light in color. Four upper incisors are 

present in the skull. The temporal ridges not strongly developed 
are separated by a space of 10 mm. 
Measurements—Head and body, 285 mm., tail, 10; hind foot, 63; 

ereatest length of skull, 54.5; basal length, 46.4; greatest width, 42.4; 
width of brain case above zygomata, 30; maxillary tooth row, 19.4; 
mandible, condyle to front of symphysis, 36. 

MACACA NEMESTRINA (Linnezus). 

1766. [Simia] nemestrina LINN2&XUws, Syst. Nat., I, 12th ed., p. 35. 

1822. Simia caprolegus Rarries, Trans. Linn. Soc. London, XIII, p. 2458. 

1889. Macacus nemestrinus JeENTINK, Notes Leyden Museum, XI, p. 21. 

1905. Nemestrinus nemestrinus SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 73. 

1906. Macaca nemestrina MiLterR, Proc. U. S. Nat. Mus., X XTX, 1906, p. 556. 

Three specimens from Aru Bay and two from the Siak River, all 

adult males. Four specimens, three adult males and one adult female, 

were collected by Doctor Abbott in 1903 along the Kateman River. 

«From the original description, place cited. 

0 See Proc. U. §. Nat. Mus., XXXI, p. 537, November 9, 1906. 
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(See Miller, place cited, page 556, and table of measurements, pages 
S561, 562.) 

Measure ments of pig-tailed macaques From 

| Cat. No. Cat. No. 

Aru Bay and the Stak region. 

Cat. No. Cat. No.!Cat. No. 
|} <4QST4, Sst, S885, 144098, 1440M, 

adult adult adult adult adult 
male, male, male, male, male, 
Aru Aru Aru Siak Siak 
Bay.¢ Bay. | Bay, River. River. 

EE - Panis. 

Head and body in mm. = eae: 58) 595 590 578 
Tail > - 3 230 245 235 220 
Hindfoot > : = - ay eee Iss 192 188 so 
Weight in p ounds Oe ara WW M4 at My 
Weight in kilograms ~ - = fae WS 10.9 | 10.9 i 
Condylo-basily ir length of skull, “in mm... M1 119 21 Wl ns 
Basilar length_.-~-- : 101 108 12 112 99 
Basal length ..--.- b 104.8 us 16 115.5 1a 
Greatest length. = 150 IN 7 19 ww 
Palatilar length. ee — él w 65 ral & 
Orbit to nathion—_ ae ae Ot 6s 69 es 66 
Front of orbit to poster jor poit rt ot br aine ASE. = os 10 95 100 5 
myromatic bread ths a cee 1®) NY Ny Ny 99 
Breadth of brainease above roots of zygomata_.- 6.5 67 66 O4 70 
Depth of brainease from posterior extremity of 

frontal to lower edge of occipital condyle... 60 37 62.6 SS 5 
Maxillary toothrow (alveoli)_ ee 47 47.5 4s 49 49 
Mandible, back of condyle to front of symphy sis. 106 Ww WLS | 5 108 
Mandibular toothrow (alveoti)_..---.--~--------- a7 S SS | MO 5D 

® Skeleton. > Collector's measurements, 

MACACA FASCICULARIS (Rafiies). 

1 Qo” 

246. 

1SS9, 

1905. 

Simia Fascicularis RAFFLES, 

Cercocebus cynomolgos, 

Cunomolgus fascicularis, 

Trans. Linn. Soe. 

JENTINE, 

SCHNEIDER, Zool, 

London, NITI, 1822, p. 

Notes Leyden Museum, NI, p. 21. 

Jahrb. Syst., AUNT, p. T2. 

Only two specimens of this usually common ee were collected 
by Doctor 

adult male, 

143582. U. 

The two specimens measured respectively: Head and body, 412, 

Abbott in eastern Sumatra: ¢ 

skull without skin, 

Cat. No. 
455 
4558 3, LS 

from Pulo Padanm and Cat. No. 
S.NM., adult male, skin and skull, from Pulo Bengkalis. 

N.M,, 

445 

mm. : tail, 470, 495: hindfoot, 120, 128; weight, 7} pounds (3.5 kilos), 
9§ (4.4): basal length of skull, 74.5, 73.4; zygomatic width, 68.5, 75.73 
maxillary toothrow (alveoli), 35.5, 32.8. 

PRESBYTIS THOMAST (Collett). 

1892. Semnopithecus thomasi, Corterr, Proc. Zool. Soc. London, p. 618, pl. 

XLII. 

1905. Semnopithecus Zool, ) 

Of this handsome monkey Doctor Abbott secured nine skins with 
skulls, two skulls without skins, and one new-born young preserved in 
alcohol. Of the females, Cat. No. 148555, U.S.N.M., killed January 
21, 1906, contained a small fetus (Cat. No. 148556, U.S.N.M., pre- 
served in alcohol), and Cat. No. 143549, U.S.N.M., killed November 

thomasi, SCHNEIDER, Jahrb, Syst., XCXITT, p. 70. 
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22, 1905, contained a large fetus, at term or nearly so. (Cat. No. 

143550, U.S.N.M., preserved in alcohol.) 
For measurements see table, page 673. 

Iris pale gray brown, ischial callosities, palms of hands, and soles of feet 

black, face slaty black.—W. IL. A. 

PRESBYTIS PERCURA, new species. 

Type.—Skin and skull of adult male, Cat. No. 144088, U.S.N.M., 
collected at Kompei, eastern Sumatra, February 26, 1907, by Dr. W. L. 

Abbott. Original number 5083, 
Diagnostic characters.—A member of the Preshytis sumatrana- 

chrysomelas group, differing from typical swmatrana in the absence 
of the conspicuous light area on the under side of the tail. 

Color.—Type: Upper parts of head and body, outer surfaces of 
arms and legs, feet and hands, and tail, black or blackish. On the 

arms and on the upper parts of the thighs there is a very sight amount 
of grizzling with whitish. The under side of the tail is grizzled with 
whitish to a greater extent. The bases of the hairs about the forehead 

are light gray and can be seen without parting them. The belly, 
inner side of thighs, and a narrow stripe on inner side of leg extend- 

ing to heel, inner side of arms from axilla to wrist, chin and a narrow 

line on the chest, whitish. Chest and throat, blackish. 
The series of Preshytis percura is very uniform in color, the only 

variation of any note being the amount of blackish suffusion on the 
chest, which is more extensive in some individuals than it is in others. 

Some specimens show no grizzling on the arms. 
Skull and teeth—These show no distinguishing characteristics. 

Measurements.—See table, page 673. 
Eleven from the Siak region, eastern Su- 

matra. For exact localities, sex, and age, see table, page 673. 

Remarks.—Preshytis percura is evidently closely related to P. 
sumatrana, but is readily distinguished by the lack of white on the 
under parts of the tail. No topotypes” of P?. sumatrana are at hand 
to make an actual comparison, but the original description and 
figure are so clear as to leave no doubt as to the distinctness of P. 

percura from P. sumatrana. 

Specimens examined. 

“ Schlegel, Mus. Hist. Nat. Pays-Bas, VII, Simiae, 1876, pp. 45 and 46. Local- 

ity of specimens in the Leyden Museum is given as Mount Ophir, on the west 

side of Sumatra, near Padang. 

4 Miiller and Schlegel, Verhandel, Natuur. Geschied. Nederl. Bezitt. Zool., 

p. 73, pl. x bis. 
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PRESBYTIS CATEMANA, new species. 

1902. Semnopithecus sumatranus, MiLier, Proc. Acad. Nat. Sci. Philadel- 

phia, p. 159, March, 1902, issued June 11, 1902. (Indragiri River speci- 

mens. ) 

1906. Presbytis cana MitteER, Proc. U. S. Nat. Mus., XXXI, p. 275, Septem- 

ber 11, 1906. (IKXateman River specimens. ) 

Type.—Skin and skull of adult female, Cat. No. 123149, U.S.N.M., 
collected along the Kateman River, eastern Sumatra, August 23, 1903, 

by Dr. W. L. Abbott. Original number 2762. 
Diagnostic characters—A member of the Presbytis sumatrana 

chrysomelas group, differing from typical swmatrana in being gener- 
ally brown where swratrana is black, in having conspicuous gray 
spots on the thighs, and less white on the under side of the tail than 
has swmatrana. It is closely related to P. cana Miller,* but differs in 
having less conspicuous thigh patches. 

Color.—Type: Upper parts of body, base of tail above, and outer 
side of arms, drab; hands and feet and terminal portion of tail, black- 

ish brown, probably nearest a very dark sepia of Ridgway; hairs of 
head blackish, but with their bases dirty white; entire under parts, 
including chin, throat, inner side of arms to wrists, and inner side of 
legs to ankles, whitish. The whitish color becoming gray extends al- 
most completely around the upper part of the thighs, leaving only a 

narrow drab band on the outer side, making a mark similar to, but 
less conspicuous, than that on Presbytis cana Miller. Under side of 
tail for basal third a very hght broccoli brown. Series: The four 
specimens of this species are very uniform in color, showing no essen- 
tial variations. Cat. No. 113175, U.S.N.M., from the Indragiri River 
has the thigh patches somewhat darker than they are in the other 

three skins. 
Skull and teeth—These show no distinguishing characteristics. 

Measurements.—See table, page 673. 

Specimens examined.—Four, two adult females from the Kateman 
River and two adult males from the Indragiri River. 
Remarks—While Pre sbytis catemana 1s sufficiently distinct from 

the related forms on Sumatra its resemblance to ?. cana Miller, from 
the off-lying Pulo Kundur, is very close, the only essential difference 
being that the Kundur animal has the light area of the thigh larger 
and whiter than has the Sumatran form, differences which were 
pointed out by Mr. Miller in his description of P. cana.‘ 

@Place cited, page 276. 
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Measurements of monkeys of the genus Presbytis from eastern Sumatra, 

| | 
S. | a 5 4 

be | ° = |e 
at | } a | Six 

Cata- a less ee Nas £3 
SAthice logue | «., ; = ales fa | ad |e 

Name. Locality. | num Sex and age. | & ot alles : oD] Ag | eo 
a Feit | Haste cctie [beet il ease Oreste 

Sloss a le |) ee ae tee 
td a ee) > i isa) N = 

mm. mm. mm. lbs. kilos.) mm. | mm. | mm. 
Presbytis thomasi) Aru Bay....-.| 143558 | Male,adult....) 500 | 650 | 170 | 14| 6.4 | 58 69 27.3 

DY) [ap eee Peeeaee OD een | 143559 |..... GO S327 .-| 500 | 675 | 176 | 16 7.3 } 61 69.5 | 28 
ILS ly reece See Gores. | 143560 |..... GO: aaa2 one 510 | 625 | 164 | 133) 6.2 | 63 72 29.5 
DY Ca ee Aes | a a (OG Sar eae 143561 |..-..- GOP rience. | 515 | 715 | 178) 15 | 6.8 | 645 | 73.5) 3l 
iD Re es eee eee (Oko Lem ety 143549 | Female, adult.) 495 | 655 | 160 | 14 6.4 | 59.7 | 67 27.5 
Wee oouk se Nee aos Gobe ss: 143551 |.-..- (6 Oeste 540 | 730 | 182 | 172] 8.1 | 65.5 | 72 28 
Oe eree Neon me Ops ceseeee 143554 |. 222s do.....---| 525 | 745 | 173 | 14| 6.4] 64.4 | 70 29 
iD T0). CRE eee cas eee (0 Cae Seer 143559).).. 222 GOW seco 505 | 750 | 173 | 14 6.4 | 64 70.5 | 29.5 
LU Steep eel Paes (6 Koj ra 143557 |... .- (0 ee ae | 520 | 710 | 165 | 14 6.4 | 61.5 | 68 29 
Dp ey [eos Goma acs 6143553 | Female, young |.--..|.--..|-----|.--. ..----| 56.4 | 64.5 | 27.8 

adult. 
Disa See 3 1 Sos doscenas2< IDL43552) |RemalesvOUNEC! Ss 5.|o cc s|- <n |-eeelanesee 53.4 | 61 22.3 

Presbytis cate-| Kateman | 123148 | Female,adult., 480 705 | 165 | 125) 5.7 | 61 71 29 
mand. River. 
Wore: S58) ose (i fae Bays sarae 12123149 |..... doa see 495 | 725 | 175 | 14 6.4 | 61 68.6 | 28 
PEs = 25- Indragiri | 113173 | Male, adult....| 460 740 | 175 | 14] 6.4 | 64 71 31 

River. 
1DY0)-; 5 eee ease Osea. WAST75 lee se 0 (0 ee 480 | 730 | 165 | 13 5.9 2 69 28.6 

Presbytis percura| Little Siak | 144081 |..... do......-.-| 490 | 765 | 182) 143 6.7 | 65 71 29 
River. | 

Wh ee eee Coes eer | 144082 |..... OOr se seeace yah orks Ol peak? Ol ae | 64 | 73 30 
DOless- 2. e52: Makapan..... | 144083 |..... (clo ae 505 690 | 185 | 16 7.3 | 62.5 | 73 30 
De Ae oe Ompeltes. ss. d144088 |..... At neces 490 | 660 | 177 | 15%) 7.1) 61 | 15.5 | 20 
Doreen s522 Pulo Rupat...) 143548 |....- Gon (aaa 505 | 755 | 167 le Fe]; BBs} | 65 71 27.5 
WO esas s2 Salat Borst 143546 | Male, young | 465 | 735 |172|12) 5.4) 61 | 67 28. 5 

adult. | 
LD Ye ns ee a ae Goze ae | 143547 | Female,adult.. 500 | 785 | 175 | AGP lac | 65 73 29. 4 
Woseeciene..- | Makapan..... | 144084 |... doses 500 | 760 | 170 | 154] 6.9] 63 |....-- 28.5 
Dory iene 2 one cae GOs enon. | 144085 |..... (oe eee 510 | 720 | 171 | 154) 6.9 | 62 71.5 | 29 
DOr ere 2-3 | Kompei.....-- 144086 |..... GOr es asa: 500 | 730 | 170 | 144) 6.6 | 63.4 | 72 | 30.5 
LD) ee bes eee dose see 144087 |...-. (0 Vo neee ees 500 | 750 | 174 |°15%| 7.1 | 62 70 30 

| | | | 

«Collector's measurements. «Last molars not through alveoli. 
» Skull only. 4 Type. 

HYLOBATES ALBIMANUS (Vigors and Horsfield). 

1828. Simia albimana Vicors and Horsrievp, Zool. Journal, IV, p. 107. 

1838. Hylobates lar, WarerHouse, Cat. Mamm. Mus. Zool. Soc. London, p. 3. 

1905. Hylobates entelloides, Scunrtwer, Zool. Jahrb. Syst., XXIII, p. 64. 

The existence in Sumatra of a white-handed gibbon has been very 
generally overlooked by recent writers in spite of Vigors and Hors- 
field’s* description of a specimen evidently from that island, and of 
Waterhouse’s” very definite mention of a specimen from Sumatra 
collected by Raffles, in fact the same individual upon which Vigors 
and Horsfield based their description of /Zylobates albimana. 
Schneider’s remark, “new from Sumatra,” regarding [ylobates en- 
telloides, therefore can not be considered correct. Doctor Abbott 

secured six adult individuals of the Sumatran Whitehanded Gibbon 
from the vicinity of Aru Bay. All of them are in the “ brown” or 
“ vellow ” phase. No specimens are available in the U. S. National 

4Zool. Journal, IV, p. 107. 

4Cat. Mamm. Mus. Zool. Soc. London, p. 3. 
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series from Aru Bay, but the latter, for the present at least, may be 

regarded as undoubted specimens of Zylobates albimanus. 
As this name has for so long been placed as a synonym of /Tylobates 

lar Lainneus and not without cause (for none of the differential char- 
acters are brought out in the original description) I give below a 
description of the Aru Bay specimens and a comparison between 

them and a series of Whitehanded Gibbons from the Malay Peninsula. 
Color.—The general color of the body and the limbs is “ brown” 

in varying shades. Top of head, limbs, and underparts of body very 
similar to Ridgway’s Prout’s brown, gradually lightening over the 
shoulders, rump, and sides to a light Isabella color or wood brown. 
Upper surfaces of hands and feet dirty cream color. A dirty cream 
color surrounds the face, most conspicuous back of the cheeks and 
under the chin. There is some variation in the intensity and in the 
extent of the “brown” colors. One specimen, Cat. No. 143567, 
U.S.N.M., male, is very light, almost dull cream color throughout, 
but the top and sides of head are wood brown, and the arms and legs 
incline toward that color. Cat. No. 148565, U.S.N.M., also a male, 
has the “browns” more intense than most of series, thus bringing 
into stronger contrast the light hands and feet as well as the light 
colored band about the face. 

Skull.—In the skulls of Hylobates albimanus the bony rim of the 
orbit is much less conspicuous than it is in Z/. lar. The difference is 

especially noticeable in the supraorbital region; the space between 
the inner angles of the supraorbital ridges is shallow in the Sumatran 
Whitehanded Gibbon, but in the Malaccan species a prominent fur- 
row is found between them. (Plate LIV, figs. la, 2a.) The nasal 
bones show almost a straight line from above downwards in Hylo- 
bates albimanus, while in HZ. lav they are decidedly concave from 
above downwards, thus making the profiles of the skulls of this species 
quite different. (Plate LIV, figs. 16, 2b.) The ascending por- 
tion of the mandible is very unequally developed in the two forms, it 
being much deeper in ZZ. Jai, about as deep as it 1s long, in ZH. albi- 
manus being very shallow and longer than it is deep. (Plate LIV, 
figs. 1b, 2b.) In Hylobates lar the mental foramen les in a broad 
shallow fossa on the side of the mandible. This fossa is quite 
lacking in 7. albimanus, and the foramen opens on a slightly convex 

surface. 
Teeth—The teeth of Hylobates albimanus average smaller than 

they do in Z/. lar. In the peninsular form the three upper molar 
teeth are of nearly the same size, the third in some individuals being 
a trifle smaller. In the Sumatran form the third upper molar is 

reduced in size and distinctly smaller than the subequal first and 
second molars. 

Measurements.—See table, page 675. 
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HYLOBATES AGILIS F. Cuvier. 

1821. Hylobates agilis F. Cuvirr, Hist. Nat. Mammiféres, III, Pts. 32 and 

33, September, 1821. (Type-locality, Sumatra. ) 

1905. Hylobates agilis, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 55. 

Fourteen specimens, skins and skulls, five from Salat Rupat, all 
black; four from the Little Siak River, one in the brown phase and 
three in the black; five from the Kateman River, one in the brown 

phase and four in ane black. None of the four females in this series 
is brown. 

For measurements see table below. 

SYMPHALANGUS SYNDACTYLUS (Raffles). 

1822. Simia syndactyla Rarries, Trans. Linn. Soc, London, XII, p. 241. 

(Type-locality, Bencoolen, Sumatra.) 

1889. Hylobates syndactylus, JENTINK, Notes Leyden Museum, XI, p. 19. 

1905. Symphalangus syndactylus, SCHNEIDER, Zool. Jahrb. Syst., NMXIII, 

p. 50. 

Five specimens, skins and skulls, from the vicinity of Aru Bay. 
For measurements see table below. 

External and cranial measurements of Gibbons. 

} | en lace 

| pail oa Eg 

Cata- | 8 hee bp rel aa 
Name. Locality. | logue Sex. Age. enous ee 8 | 8S lew 

number. | ee ee acs ol ees = SE ee 

oe. ie [cs (oa: | ees 
aa jan) = S jea) N qr 

mm. mm.| lbs. kilos.. mm. | mm. \mm 
Symphalan- Aru Bay--.-| 143577 Male....; Old. ese 585 | 158 | 233) 10.5 | 92.4 | 81.6 | 44.8 
gus syndac- | | 
tylus. | 
WO is sero soers dOSs5:-2 143578 |....do Aili see ae 560 | 155 | 241) 11 91 78 42 
DOSeEe Saciece dons sae 143579 | Female | Olds ss 550 | 160 | 203] 9.3 | 92.3 | 83.5 | 41.9 
1D oer eee dO: sc: 143580 |... . (e) ING thie ses - 570 | 167 250) 1S 90! 2) S103; | 41 
DOR si aies-S. dostoce. 143581 |.... (0 (yee a ieee ORS = set 525 | 160} 20} 9 87.4 | 75.3 | 38.9 

Hylobates al- ..... GOs. b 143564 | Male....]..---. dor ee- 480 1389 103} 4.9 | 75.6 | 70.5 | 31.2 
bimanus. | | | 
WO Ge sajoe osc domemee OmAS SOD Eas d0e=-|5-- 00-2 2 5- | 470 | 146 | 12} 5.4) 72.3 | 70.8 | 30 
Dore aa. ere (Oe aes bala S5GOM RS endow cleans GOs eae. | 450 | 143 93} 4.3 | 69.3 | 66.3 | 28.5 
Worse. ellee ces dowsa as BETAS 57a) eee Os 5] 52-52 (oko aes | 455 | 136 102} 4.9 | 69.8 | 69.3 | 30.8 
DOP seta. Mee hse Gopiets DN43569) 28 GO 6. |-seae Goreeee 465 | 140 123} 5.6} 70.4 | 65.6 | 31.9 
DOR a eee eeenee doves 6 143570 | Female .|..... dossase: | 460] 133 | 113) 5.3 | 71.7 | 63.6 | 31.3 

ul oeGtes Salat Rupat.| ¢ 143572 | Male....|..... dove see | 450 | 145 | 11 5 70.5 | 63.8 | 31-8 
agilis | 
OS aaeee saee dosescee | ¢ 143573 bees Oldmeee =e Abn 4S al alia ON| eoslO i eee 31.7 
1D Toes esac GOss-eee ¢ 143574 }....do.. 4 Adiilits cee | 455 | 145 14 6.4! 73.9 | 67 {| 34.2 
WOSs f= -4 are dovesas: gc Lao 75) 13 dOce,2|2 ee: do 455 | 150 12) | 534) 7152) | (62 32.5 
IDO is Seeee GaMee does. -s- | ¢ 143576 | Female - Nearly adult | 440 145) 10) 4.5 | 69.9 | 57.3 | 30.9 
Dost e sce eittle Siak | > 144089 | Male....| Adult....... 470 | 140 | 12) 5.4] 78.9 | 67.7 | 32.9 

iver. | | | 
1D. Ra ees pee d0.=222- [ent 44000G | do! sa: 2222 doea-222 ADO Ne eerae 123] 5.7 | 72 65.6 | 32.7 
Dea Meese donte 222 | © 144092 | Female -|....- dows 2-= | 475 | 147 | 123) 5.8 | 74.8 | 69.1 | 30.9 
Do. = -28|-=<22 GO. 32 | ¢ 144090 |....do...| Immature..| 435 | 143 | 84} 3.9 | 67.8 | 60.5 | 29.3 
Does-2 eases ¢ 123151 | Male....| Adult.....-- | 455 | 145) |e lSal oae | 71.8 | 67.3 | 34 

iver. | 
DOssoasc|sses5 domes. CAPBIIGES Gena nes) eee dOs=ss- 495 | 155 | 164| 7.4 | 76.2 | 70.8 | 33.7 
Wore. 52, jinn) dos... POSE 3s | Velo se ales bo dotans: |Ssy-|o ait acs (ect | 75.8| 70 | 31.6 
WOEte ee -I sees GOscaese ¢ 123154 | Female. ....- dOe ee sac | 466 | 145 | 12,| 5.7 | 71.8 | 65 33. 4 

|b 193155 | | ; 100s Seo eee dosene.- een DBMaler te ee AGO eos pal 7 | 73.4 | 72.2) 33.6 

a Collector’s measurements, b soe or “ee eee c Black ee 
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PONGO ABELII (Clarke). 

1826. Simia abelii CLARKE, Asiatic Researches, XIV, 1826, p. 489. 

1904. Pongo pygmaus bicolor, ItorHscHiLtp, Proce. Zool. Soc. London, 1904, 

II, p. 439. 

1905. Simia sumatrana deliensis, SCHNEIDER, Zool. Jahrb. Syst., XXIII, p. 39. 

Seventeen specimens, skins, skulls, skeletons, and brains, from the 

vicinity of Aru Bay. Both sexes and many different ages of each are 
represented in the series. For list of these specimens and measure- 
ments see table, page 678. An examination of this material convinces 
me that not more than one species is represented among them. Taken 

as a whole the series of skulls shows a considerable amount of vari- 
ation. Differences in age and in sex among Orang skulls produce 
great variations in size and in shape. Even when these factors are 

eliminated and comparisons are made between skulls of like age and 
sex, considerable individual variation is found to be present, but there 
are always certain specimens connecting the extremes. In the general 
region visited by Doctor Abbott, Selenka,* however, recognized two 

subspecies of the Orang and Doctor Abbott in his field catalogue 
designated some of his specimens as “ large species” and. others as 
“small species.” So far as the material I have examined shows these 
differences may be accounted for by differences in age or in the de- 
velopment of cheek callosities. From an examination of the pre- 
pared skins it is no easy matter to determine to the degree of develop- 

ment of the cheek callosities. The appearance of a freshly killed old 

male is shown in Plates LV and LVI. 
The color of the skins of this series varies from a dark chocolate 

to tawny or even ochraceous. The predominating color ranges from 
chestnut to cinnamon-rufous. None of the specimens are uniform in 

color throughout, the sides, chest, and limbs being clothed with 
darker hair than the top of the head, middle of back, or abdomen. 
The beard is always light in color, about ochraceous. The skin of the 
face is blackish as well as that of the hands,and feet. The face has a 

thin sprinkling of short ochraceous hairs. 
In adult males the beard is about 100 mm. in length at the point, 

in females and in immature males it is much shorter, 50 mm. or less. 

On the sides of the back and around the thighs the hair is very long, 
reaching a length of 375 mm. in the full grown males. It is usually 
much less in the females and in immature individuals. On the breast 
the hair may be thick or scant, reaching a maximum length of about 

180 mm. On the top of the head and middle of back the hair is rela- 
tively short. The long, coarse, shaggy nature of the hair is well seen 
in Plate LV. 

@ Sitzb. k. p. Akad. Wissensch., Berlin, 1906, p. 389. 
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The Orang-utan do not occur so far south as the Siak River, at least near 

the coast. No one seems to know the southern limit of its range. 

The natives mentioned a third sort of Mawas [that is in addition to the 

“Jarge”’ and the “small” species] which I did not meet with. They called it 

Mawas orang (literally man orang) and said it was nearly naked. It was said 

to occur back in the mountainous districts and also up the Besitan, where I spent 

eight days without seeing anything but the two ordinary species.—W. L. Abbott. 

Proce, N. M. vol. xxxivy—08——44 
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HXPLANATION OF PLATES. 

PLATE UIT. 

Skulls of Arctictis binturong. About 4 nat. size. 

Fig.1. Dorsal view of skull of Cat. No. 148618, U.S.N.M., young male from 

the Siak River. 

2. Dorsal view of skull of Cat. No, 144117, U.S.N.M., nearly adult female, 

from Sungei Mandau, showing abnormal inflation of frontal bones. 

3. Dorsal view of the same skull with its top removed in order to show 

sinuses. 

4. Ventral view of the removed top in order to show sinuses. 

AMD le olole 

Skull of the type-specimen of Paradorurus padangus, Cat. No. 148614, 

U.S.N.M., adult male from Pulo Padang. About $ nat. size. 

Fig.1. Ventral view of skull. 

2. Dorsal view of skull. 

3. Lateral view of skull, left side. 

4. Lateral view of mandible, left half. 

5. Dorsal view of mandible. 

Jey / Navi ot I BIOWS 

Facial and lateral views of skulls of Hylobates albimanus and lar, About 

= nat. size. 

Fig.1. Hylobates albimanus, Cat. No. 148564, U.S.N.M., adult male, Aru Bay. 

Fig. Hylobuates lar, Cat. No. 111970, U.S.N.M., Tanjong Badak, Tenasserimn, 

adult male. 

bo 

Prk live 

Large male Orang, Aru Bay, Sumatra, photographed by Dr. W. L. Abbott 

shortly after killing. 

PLATE LVI. 

Profile and portrait views of a large male Orang, Aru Bay, Sumatra, photo- 

graphed by Dr. W. L. Abbott shortly after killing. 
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SKULLS OF ARCTICTIS BINTURONG., 

FOR EXPLANATION OF PLATE SEE PAGE 679. 
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SKULLS OF HYLOBATES ALBIMANUS AND LAR. 

FOR EXPLANATION OF PLATE SEE PAGE 679. 
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LARGE MALE ORANG, ARU BAY, SUMATRA. 

OF PLATE SEE PAGE 679. 

FoR EXPLANATION 
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DESCRIPTIONS OF TWO NEW SPECIES OF PLEISTO- 
CENE RUMINANTS OF THE GENERA OVIBOS AND 
BOOTHERIUM, WITH NOTES ON THE LATTER GENUS. 

By James WILLIAMS GIDLEY, 

Of the United States National Museum. we 

Two interesting specimens, each representing an apparently unde- 

scribed species of the Bovide, have recently been placed in my hands 
for determination. They are from widely different localities, but 
since they are from practically equivalent horizons and the genera 
to which they are referable have been closely associated by former 
writers, they may be conveniently described together. The first to 
be considered is a nearly complete skull of Ovibos, closely related 
apparently to the living species, O. moschatus. It was discovered 
by Mr. C. W. Gilmore, of the U. S. National Museum, in the Pleisto- 

cene silts along the Palisades of the Yukon, Alaska, while exploring 
that region for fossils during the summer of 1907. 

The second specimen, which I provisionally refer to the genus 
Bootherium Leidy, is from a post-glacial swamp deposit near Grand 
Rapids, Michigan. Unfortunately it consists of only the upper por- 
tion of the cranium, with complete horn-cores attached, but this 
fragment seems sufficiently characteristic to warrant description. 
The specimen is, the property of the Kent Scientific Museum of 
Grand Rapids, Michigan, and was discovered by Mr. E. R. Callen- 
beck in association with the bones of a Mastodon which were being 
exhumed by a Kent Museum field party, under the supervision of 
Mr. Herbert E. Sargent, director of that institution. 

The descriptions follow in the order in which the specimens are 
mentioned above. 

OVIBOS YUKONENSIS, new species. 

Plates LVII-LVIII. 

Type.—The greater portion of a skull, but lacking the nasals, the 
premaxillaries and most of the teeth. (Cat. No. 5728, U.S.N.M.) 

The skull is that of an old male with m? and m’*, the only teeth pre- 
served, well worn. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXIV—No. 1627. ash 
38 
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Type-locality—The Palisades, Yukon River, about 35 miles below 
‘Tanana, Alaska. 

Horizon.—Pleistocene. 
Species characters.—Size of teeth somewhat larger, with the in- 

ternal median valley in the upper molars less infolded at base than 
in the living species O. moschatus, skull somewhat larger through- 
out; ascending process of the premaxillaries nearly or quite reaching 

the nasals; basisphenoid slightly overlapped by the vomer; otic bulla 
greatly reduced, being intermediate in size between that of O. moscha- 
tus and Symbos tyrrelli (Osgood) Osgood. The horn-cores droop in 
about the same degree as in the living species. (See fig. below.) 

The species further differs from QO. moschatus as follows: (1) 
Posterior narial opening much larger; (2) spheno-palatine foramen 

eos 
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POSTERIOR VIEW OF CRANIUM OF OVIBOS YUKONENSIS. 

about one-third greater in diameter; (3) basioccipital proportionally 
wider, with a decidedly deeper and broader median fossa; (4) horn- 

cores more depressed at base; (5) frontals more arched in the median 
line, owing to their greater depression on either side above the 
orbits; (6) the much greater anteroposterior width of the horn- 

cores; and (7) the presence of a regularly striated rugosity on the 
frontals, fringing the anterior borders of the horn-core bases. This 

last character may be an age condition only, but it indicates a for- 
ward expansion of the horn-covering and suggests a tendency to 

extend the horn-core base forward, as in Symbos. 
While there is no doubt regarding the generic reference of this 

species, in certain characters in which it differs from QO. moschatus it 

appears to approach Symbos tyrrelli. These deviations are most 
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marked in the following characters: The modifications at the base 
of the horn-cores, the small size of the otic bulla, the enlargement of 
the posterior narial opening and the spheno-palatine foramen, and 
the broad proportions of the basioccipital. 

Table of Measurements. 

O. yu- 
O.mos-| 8. tyr- konen- dl tent 

aie chatus.| relli. 

2 is | bs |i 

mm. | mm. | mm.4 
iene EnOremo)lar-premolar Series = === seen oe ee ae safes 145 | 135 168 
EReLODOStenIOL GIAMeter Ob Ut aa oo = oe ee ne ee ee eee oe ne 30 Sion 35 
AMILeLONOSLERION Gialmne ver Ob bs s- asa oe ae ee ee oe i Ne ee ee 36 Sota 49 
LEEADR ETE QVAS VCORE TAYE 2) OY 7) le SI IS Ce Se ee ee ee 23 19 82 
PERAMRVBLSO Game CELLO ty 10S ses ee nee ee eee eS eee 22 18 33 
Anteroposterior diameter of horn-core at base______-______________________ 198 138i 95 
Wentical diameter of horn-core at base-===--=---2---5-- 5-255 === = =----- 60 63mae"| 72 
Length of horn-core, outside (approximated) _--_---_-______________________ 2307 | Se aoeeee, Keeteetctt 
AMLELODOSLEDION diameter OL, OLDIGl= =a oes ae a oa ee oe I 68 638 73 
WHOLTLMO dasa Cem ACEOSS7 OLDIES -—5= Se ee ae ee ee ee Se PATA) WE PEL 191 
WM MPORCeRTN ACTOSS MINAS GOINS sees ee ee ee ee Ee ee as Te ee 190 | 180 197 
Mies GUA OO COLD UG eee ete re eee ee ee es ow se Ee eo 119 | 123 117 
Greaues vaWAG GO. DASlOCCIDIG as = = tea eee Oe ee 70 64 72 
Inferior lip of foramen magnum to anterior border of palatine noteh____ 194 | 177 184 
Inferior lip of foramen magnum to alveolus of m®_______-__--_____-_-________- 244 | 217 218 
AAV ASH EN nnd JOR ERE NEN Bay pice eee a Oe ee ee ee ee 80 79 84 

« These measurements are taken from a table published by Osgood. Smithsonian Miscell. 
Coll., XLVIII, Pt. 2, July 1, 1905, p. 184. 

BOOTHERIUM SARGENTI, new species. 

Plate LIX. 

Type.—The upper portion of a skull, supporting the complete horn- 
cores, now deposited in the Kent Scientific Museum of Grand Rapids, 
Michigan. 

Type-locality.—Moorland Swamp, on the Charles McKay farm, 
near Grand Rapids, Michigan. 

Horizon.—Pleistocene, post-glacial. 
Species-characters.—Size about two-thirds that of Ovibos moscha- 

tus, somewhat larger than B. bombifrons; horn-cores comparatively 

large, well rounded, long and slender; horn-cores at base horizontally 
directed at right angles to the skull as in Plate LIX, fig. a, but 
curving downward and forward in graceful semi-spirals, ending in 
slender anteriorly directed tips (see Plate LIX, fig. b); orbits 
comparatively large, depressed below the arching frontals, with thin 
gently shelving borders, not tubular as in Ovibos. In the general 
form and contour of the skull and horn-cores this species, together 
with &. bombifrons, is strikingly different from other known species 
of the Ovibovene. 

The type of B. sargenti, compared with that of B. bombifrons, 
shows the following resemblances: (1) The fragment preserved in- 
dicates a skull but little larger in size and of the same general propor- 
tions; (2) the position, form, and contour of the orbits as well as (3) 

the general appearance of the facial and posterior portions of the 
cranium (see Plate LIX, fig. c) are essentially alike. The horn- 
cores are also similarly placed, but the differences in their relative size, 
form and proportions are very marked. In B. sargenti the base of the 
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horn-core is relatively heavier, is angular in front, and its superior 
border approaches much nearer the median frontal suture than in B. 
bombifrons. In addition, characteristic rugosites and markings on the 
frontals indicate that the horn-covering extended much beyond the 
horn-core base, nearly or quite meeting the one from the opposite side 
in the median line. In B. bombifrons the imter-horn space was ap- 
parently covered by a wide skin-band as in Bos. The horn characters 
seem sufliciently different to separate these species generically, but 
the other cranial characters denote generic relationship. Moreover 
it is possible that the extreme difference in type of horn-core may be 
due in part at least to difference in sex. 

NOTES ON THE RELATIONSHIPS OF THE GENUS BOOTHERIUM LEIDY. 

The genus Bodtherium has for some time been considered as closely 
allied to Owibos, and by some authorities as synonymous with that 
genus. Butin 1905 Mr. W. H. Osgood ¢ re-defined Bodtherium, select- 
ing B. bombifrons as the type, and transferred the remaining species, 
B. cavifrons, to a new genus, Scaphoceros,? of which S. tyrrelli is 

the type. In the publication first cited Mr. Osgood has shown with 
good reason the untenability of the opinion held by Riitimeyer and 
others regarding the types of LB. bombifrons and Ovibos [Symbos] 

cavifrons, which they considered the female and male, respectively, 
of the same, or closely related, species. He has also pointed out that 
the type of B. bombifrons does not represent an immature male, but 
a fully adult individual. By an analogy similar to that employed by 
Osgood it is equally clear that the type of B. sargenti can not be re- 
ferred on these grounds to any species of Ovibos or Symbos. 'The 
validity of the genus Podtherium therefore seems to be well estab- 

lished. 
The separation of the two species originally referred to this genus 

permits the study of its relationships in a new hght. As now known 

the genus presents quite as many bovine as ovibovine characters, and 
if referable to the Ovibovine it is far removed from the other known 
genera of the group. From present evidence it seems probable that 
the finding of more complete material will show that, whether gener- 
ically distinct from each other or not, the species B. bombifrons and 
B. sargenti represent a distinct group, or subfamily, of the Bovide. 
To this group may belong also the genus Lissops Gidley.” Since, how- 
ever, so little is known of the species of the group as a whole, owing to 
the lack of good material, it would be unwarrantable to separate 
them at present from the Ovibovine. 

@Smithsonian Miscell. Coll., (Quart.) XLVIITI, Pt. 2, July, 1905, pp. 181-182. 

o Mr. Osgood later substituted the name Symbos to replace Scaphoceros, 

preoccupied. Proc. Biol. Soc., Washington, XVIII, 1905, p. 226. 

©This genus at present is represented by only the type-species which was 

founded on the posterior portion of a skull. 

-™ 
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SUPERIOR VIEW OF THE CRANIUM OF OVIBOS YUKONENSIS. 

FOR EXPLANATION OF PLATE SEE PAGE 681. 



ty 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXIV PL. LVIII 

PALATAL VIEW OF THE CRANIUM OF OVIBOS YUKONENSIS. 

FOR EXPLANATION OF PLATE SEE PAGE 681. 
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ON METEORIC CHROMITES. 

By Wirt Tassin, 

Assistant Curator, Division of Mineralogy, U. S. National Museum. 

The analyses of many meteorites show small percentages of 
chromium, which is present, in part at least, combined as chromite. 
So common is the reported occurrence of this mineral in meteorites 
that it may be regarded as a constant constituent. The amount 
present is small; the stones and stony irons rarely contain as much as 
3 per cent of chromite and usually less than 1 per cent, while the 
irons generally carry less than a hundredth of a per cent. 

The smal! amount of chromite together with the small quantity of 
the meteorite usually available for chemical and mineralogical study 
has made it difficult in the majority of cases to do more than report 
the occurrence of the mineral, a condition that apparently makes it 
worth while to bring together the results of the several analyses of 

meteoric chromites obtained from certain of the meteorites belong- 
ing to the Museum collections. As a matter of convenience each 
chromite will be described under the name of the meteorite from 
which it was derived. 

THE MOUNT VERNON METEORITE. 

Chromite occurs quite abundantly in this pallasite in two forms— 
as minute rounded grains frequently occluded in the olivine, and as 
erystals which are to a large extent probably contained in the 
eutectic of the metallic portion. The crystals are occasionally of a 
considerable size, one of them being a millimeter in diameter. They 
are more or less perfect octahedrons, rarely modified by other forms, 

and then only by oo O (110) as noted in one instance. Color brilliant 
black with a metallic luster; nonmagnetic, specific gravity 4.49 at 
18° C., and of the following percentage compositon : 

AC 15 CO) es eS lS a pes SEAR ee i pe AY ns ee 65. 01 

SUIS) Bese ers ea Lg Sh ae ee Oe OS 

EG ©) se ee are Sane ete NR rs BT eS a Be 18. 97 

ic O Pie ees 6 .-, Se ee sc Se Bae SE oe 5. 06 
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The granular form, like the crystals, is nonmagnetic and under 
the microscope is seen to be impregnated to a certain extent with 

olivine. Color brownish-black with a resinous luster. 

Composition : 

C0 oh ent, RL 5 ot Sei eee Cee aT 
Al.Os- so Bt ee aces TS SE TEC) 
WeOe stom. see et ed aa. xc ace ae TOR 
MeO. ve 2 lao 2) Riker ott 9 _ 4.96 
SiQu. 22. Swab oe ae Wea he & Se 1.38 

Comparing these two analyses it is interesting to note that notwith- 

standing the presence in the granular form of a silicate rich in mag- 
nesia and ferrous iron, the content for both of these oxides is less 

than that of the crystals which are free from such a silicate. 

THE ADMIRE METEORITE. 

The first lot of chromite separated from this pallasite was as small 
nonmagnetic, jet-black grains having a brilliant luster. No crystals 
were noticed, although under the microscope occasional grains would 

show planes which may have been either crystal or anhedral faces. 

The chromite as analyzed gave: 

Ors Ogos 2 rye ee hel St ee A a 2 ee 65. 49 

POG) sate ee a ee ee ee oe ep Cae 33. 00 

Mio Cee se eet te See ee WOU ae eee ene en See 0. 40 

SiOp 22 Ben Se 2 ee ae ee Sie ee ee ee 0. 50 

A characteristic of the Admire is the interesting association of the 
metallic alloys which may briefly be described as consisting of a broad 
white outer band of nickeliferous iron surrounding a dark gray area 

made up of a more or less spongy iron containing iron sulphide, phos- 
phide, chloride, ete. Acid treatment of these metallic portions, which 
are practically free from silicates, yielded very minute dust-lke par- 
ticles in relative abundance. These particles were magnetic; had a 
bluish-brown color with a dull luster. An analysis gave: 

Cr2O03_- we ae 8 oo a es ee) 

hGs:O3 see ee eS ie ee See ee eae ees 2-410 320 

ck @ Je eee Ri ee Ay eget ALL Panes! De a OND), OY 

AlO3_ ats Nae ES BIE OS oP aes eee Trace. 

MgO oe sisi es po Pe Oa ered Bee RY pe RTE fe Se JePeueeS Trace. 

While this analysis in itself is poor, a comparison with the one pre- 
ceding makes it evident that there are two different members of the 

chromite group present in this meteorite and which may have had 
different periods and conditions of formation. 

THE MARJALAHTI METEORITE. 

Through the kindness of the late H. A. Ward several fragments of 
this pallasite were secured for use in making separations. In these 
fragments chromite occurred sparingly in crystals of quite a large 
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size most of them being a millimeter or more in diameter. No 
rounded grains or minute particles were noted. The crystals were 

commonly in distorted and occasionally twinned octahedrons. These 
twins were usually simple, once only were striations noted which 
would lead to the belief that polysynthetic twinning had occurred. 

Color, blue-black; luster, brilhant; nonmagnetic. Composition: 

OrnmO pee ae pi ae Eble Teh aot the YON Sele Sy ee een pee ee 61. 39 

ANT gS Be Ma EO a a | LS oI a oo Re eS LEG 

eG ss ewe somite ete Te, Msliebsdig tg ALES SST ee 4 S252 30546 

VERO MES Caer, Ba Dele ee oe Eee i tee ee Ps ne BO EIS (8) 

THE HENDERSONVILLE METEORITE. 

Chromite occurs very sparingly in portions of the stone as dissem1- 
nated dust-like, nonmagnetic particles. The mineral showed no evi- 
dences of crystallization and was blackish-brown in color with a dull 

resinous luster. Composition : 

(CTRL Oi a Se Ba ES oS ae sw Se DOnke 

SANTO) fact a ies Sdn Pret aS AR wae LL Fog FS a SRZOS 

NES GG) eee a a re ee IE ee eee Sah cag DON GA 

NI (0) eee hae, Pi pes oe ee Re ee OP ee es 2. 42 

THE PERSIMMON CREEK METEORITE. 

Chromite occurs sparingly associated with carbon and olivine in 
certain troilite areas. No crystals were noted, the mineral occurring 

in dull black nonmagnetic grains. Not enough material was secured 
for quantitative work and its identity was established by the blow 
pipe. 

CASAS GRANDES METEORITE. 

Chromite occurs very sparingly in this iron as minute rownded 
grains, which under the microscope were decidedly greenish blue in 
color. The material was strongly magnetic. Because of the very 
small amount separated it was not possible to do more than prove 
the presence of chromium by the bead test. 

CANYON DIABLO METEORITE. 

Out of the numerous fragments examined but two contained min- 
erals of the chromite group. In one case it was associated with 
troilite and silicon compounds in areas rich in carbon. Here the 

chromite occurred as rounded grains having a blue-black color and 
a dull luster. It was strongly magnetic and had the following 
composition : 
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Nothing can be said about the associations of the other occurrence 
of chromite as only one small octahedral crystal was found among 
the residues derived from the treatment of many fragments. Unlike 
the mineral described above, it was nonmagnetic, with a jet black 
color and a brilliant luster. Its identity was established with the 
blow pipe. 

Another occurrence, probably belonging to the Canyon Diablo, but 
whose meteoric origin has not as yet been established beyond dispute, 
though all the evidence at hand points to such an origin, is the chro- 
mite found in the borings of hole 16% made at the Meteor Crater of 
Canyon Diablo. This mineral was jet black in color; had a bril- 
liant luster; was nonmagnetic; and occurred in small octahedral 
crystals and rounded grains. An analysis, after deducting 1.20 per 
cent of silica and recalculating, gave: 

Org See ee cee ae Wn ee es a 63. 40 
AICO eye Rees OB ek yo ae eee 5. 30 
BeQi feet Seer palletes ee i 26. 30 
MO: eid aie Pie se el Ot ee eee 5. 00 

THE ALLEGAN METEORITE. 

Doctor Stokes ® found in his chemical work on this stone a small 

amount of chromite which contained titanium. The results of his 

analysis are: 

OniOs_ eh ee Ee pote eee aan 50. 31 
AUQi 5. Se OS Sars to 5 a ee 9. 67 
Fe Q i siete Oh at ae i ee 23°78 
NSO ots Sea ne marae eee iesigee ert a: ey 2.76 
(Pie cP oe eaeke ce & eee Se fit PL ee 1.20 

Separations made on a fairly large amount of the débris of this 
stone afforded me quite a quantity of chromite which was nonmag- 

netic and had a blackish-brown color. The results of my analysis 
were: 

CEOge 24a ne Se EE ee eee a 56. TO 

As OR 55 a Se ae Sel Poe eee Ie EN ean eee. 12. 38 

OO) on wt EE a ea ee ee Oe 

MeO). 22-5 Ware TE eld. A ES Zot a oe 4. 00 

TRO... ae Sere Oe ee ee 2, as Ske See Loe ee Trace. 

The mineral was never in crystals but always in grains which under 
the microscope had the appearance of having been shattered. A con- 
dition that may be explained by the following statement of Doctor 
Merrill:* “ The general structure of the Allegan stone can, I believe, 
be accounted for only by regarding it as an agglomerate of chon- 

“G. P. Merrill, Smithsonian Misc. Coll., Quart., L, 1908, p. 447. 

’ Proc. Wash. Acad. Sci.,. II, 1900, p. 48. 

€TIdem., II, 1900, p. 54. 
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drules embedded in a fragmental groundmass or matrix, the materials 
for which were derived from the trituration of other chondrules.” 

Of the ten chromites here analyzed, one only approximates the 
typical compound FeO. Cr,O,. Eight contain alumina and magnesia. 
Two contain ferric oxide and are free from alumina and magnesia. 
One is so rich in ferric oxide that 1t may be regarded as a chromifer- 
ous magnetite. Two of these chromites, from different parts of the 
same fall, have widely differing compositions. 

Tabulating, for comparison, these analyses with such others as were 
available, thus: 

Chemical composition of various meteorites. 

] 
Name. | OreOs. AlezOs. FezOs. | FeO. MgO. SiOz. TiOz. 

FAGUIN TG ssa aes eee ee ss es (slage/ | hes eee Me aed ae 33.00 0.40 | OS509(cee meee 
MEOW WeTROM= oon Sel 65.01 9305. | eae ae 18.97 SOG) |Psae es ees eee 

(OP = eS ee 64.91 Le peetinal an ee ee 17.97 4.96 138 | = oe 
Ganvou Diablos... 63.40 | Des Meteo) 26.30 ESA [Pai to S| BN SE 
COLOYT4 EDD ATL ee Sa ee | (SPAS I (el | yet pee Jet Sn | 8 [to jul opener eyo ee = 2 
ESOP Olen Ge as eee lan Sane C2200 | tae mes. 2 TESTU DD | Mewes sa =o cal | Mee ae ie als es en 
Mayer ah Gis see 61.39 DLAC RO 2S eee 30.46 65/00 Sanaa Si eee 
lein-venden es ---- == 2 FASS GY RE Sa (Se al ee See 27.93 LEDs || se he 
SUR CES aces iS at ae 56.82 DEG s eee ee 26.14 S268) ese seen oe ae 
Hendersonville_..----_.---_._- 56.73 Pe O RY (bet ee 29.64 SAD A ts pena a, kk ey 
ANIL CYS EN De ace Se eee amend 56.7 OSS see eee | 27.60 A OO Reese tSeee Trace 
ANG Hifi tits ee a eee 56.49 Trace. | 10.20 29.92 Nr Ce ey neeceee See! | pees eee 
IRAN paleve seas. ees 8 Rs 52.13 LOE 22 en CY fee ve P| beset eS Te) Se eee |e Lae ete 
PANE emis eo ok Se SS Tae 50.31 OG ig =e ee 28.71 DAG Genes eee 1.20 
DR Ot iore tes oS ee 39.40: yt 6 fe Me pis ite aa 31.50 115 I i kee Dare ce Bae Tp 
IEC) oli: pof Cee ee eee PARC S| mee ae | Rash uese een 2000 0S es eek De Peete 
@anyon Diablo= = 222 Es) Ue tice aa ee 65.25 RIDA Use| | See ae SN ee ae ee 

@Ams JOUr, SCl., (5) Sow, 188l, ‘p.. 462: 

> Bul. Comm. Geol. De Finlande, 1902, No. 12, p. 13. 

¢ Ber. Konig. preuss. Akad. Berlin, 1844, p. 245. 

dAnn. k. k. Nat-hist. Hofmus., III, 1888, p. 199. 

e Sitzber. k. bayrischen Akad. Munchen, VIII, 1878, pp. 39-40. 

f Proc. Wash. Acad. Sci., II, 1900, p. 48. 

9 Arch. f. d. Natur. Lib. Ehst. Kurl., IX, 1882, p. 137. 

” Abh. k. Akad. Wissen, Berlin, 1870, p. 93. 

In the above table the chromic oxide has a maximum percentage of 
65.49 and a minimum of 5.20. Disregarding this last which may be 
regarded as a chromiferous magnetite, the next lowest is 24.60. Fer- 
rous oxide ranges from a maximum of 37.68 to a minimum of 17.79. 
Arranging the values found for ferrous and chromic oxides in the 
order of their ferrous oxide contents and placing below this value the 
chromic oxide found, thus: 

HeQss cow a= 37.68 33.83 33.00 31.50 30.46 26.30 26.14 18.97 17.97 

C171 0 ae 52.18 62.71 65.49 39.40 61.39 63.40 56.82 65.01 64.91 

It becomes apparent that there is no exact relation existing between 
the proportions of the two oxides. A low ferrous oxide content does 

not necessarily imply a high chromic oxide value. 
The percentages of alumina are: 28.50, 12.38, 11.36, 10.25, 9.95, 9.85, 

9.67, 5.30, 2.98, and 1.96. Eight of the ten chromites carrying alumina 

have more than 5 per cent of this oxide; one has 28.5 and but two 
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contain less than 3 per cent. The average percentage of alumina 
for the ten is 10.22, and for the entire sixteen it becomes 6.38 per cent. 

Since the majority of these chromites have a fairly large percentage 
of alumina (an oxide that is generally reported in small amounts only 

in the analyses of meteorites), the question suggests itself. Will not 
the alumina present in the chromite account in a large part for the 
alumina reported in analyses of the feldspar—free meteorites? 
This is certainly suggested in the case of the Allegan stone, in which 
no feldspars were recognized in thin section 7; yet its analysis ® shows 
3.04 per cent of alumina. This meteorite contains 1.3% per cent of a 
chromite having 9.67 per cent of alumina according to the analysis 
made by Stokes, and 2.63 per cent of a chromite carrying 12.38 per 
cent of alumina in the far greater amount of material worked up 
by me. 

The percentages of magnesia show a maximum of 20.90 and a mini- 
mum of 0.40. Twelve of the sixteen chromites contain this oxide, the 

per cents present being: 20.90, 12.22, 6.70, 5.68, 5.06, 5.00, 4.96, 4.00, 

2.76, 2.42, 0.60, and 0.40. The average for the twelve being 4.3 per 
cent. There is an apparent relation between the magnesia and the 

alumina in that nearly all of those chromites which contain magnesia 
also contain alumina. There is, however, no relation between the 

amount of one oxide as compared with the amount of the other oxide. 

One chromite, for example, has 2.76 per cent of magnesia with 9.76 
per cent of alumina while another with nearly the same amount of 
magnesia, 2.42 per cent, has but 2.98 per cent of alumina. 

Ferric oxide is present in four cases only. In two of them the 
total iron was determined as this oxide. One of the two remaining 
is so high in ferric oxide, 65.25 per cent, that it may be regarded as 
a magnetite; the other contains 10.20 per cent. Neither of the two 
last contain alumina or magnesia. 

From the data here given it appears that the majority of meteoric 
chromites contain magnesia and alumina. That there is lttle 1f any 
relation existing between the amounts of the constituent oxides. One 
only approximates a compound of the formula FeO.Cr,O,. The 
majority are of the type RO.R,O, in which RO is ferrous oxide and 
magnesium oxide and R,O, is commonly chromic oxide with alumina 

less commonly ferric oxide. 

@Proc. Wash. Acad. Sci., II, 1900, p. 46. 

bTdem., II, 1900, p. 48. 



A NEW RABBIT CESTODE, CITTOTAINIA MOSAICA. 

By Maurice C. Hat, 

Of the Bureau of Animal Industry, Department of Agriculture. 

The adult tape worms of rabbits have been of considerable impor- 
tance in the history of helminthology, not only from their anatomical 
peculiarities, but from their relation in structure and, probably, life 
history to allied parasites in the horse, cow, and sheep, and from 
their part in the revision of the old cestode genera. 

The Old World genera of rabbit cestodes, Andrya, Anoplocephala, 
and Cittotenia are all Anoplocephaline and hence unarmed. The 
American genera Bertiella and Cittotenia are likewise Anoploceph- 
alin, while the genus Davainea belongs to the Dipylidiine and is 
armed. 

Cittotenia is the only genus of rabbit cestodes represented both in 
the Old World and in America. ‘To this genus the new species de- 
scribed in this paper is added. 

The author is indebted to Dr. Rufus A. Lyman and Dr. Henry B. 
Ward of the University of Nebraska for the use of Lyman’s slides of 
C. pectinata, and to Dr. B. H. Ransom, Chief of the Division of 
Zoology, U. S. Bureau of Animal Industry, for assistance in the 
preparation of this paper. The illustrations were made by Mr. 
W.S. D. Haines, artist of the Bureau of Animal Industry, and are 
from camera drawings unless otherwise stated. 

CITTOTAENIA MOSAICA, new species. 

Five specimens of Cittotwnia mosaica, new species, were collected 
by the writer from the small intestines of a large “ mountain cotton- 
tail rabbit ” shot July 12, 1906, on the road from Rosemont, Colorado, 

to the Seven Lakes in the Pikes Peak region of the same State. 

From the locality and altitude, the latter over 11,000 feet (3,353 me- 
ters), the host was undoubtedly Lepus pinetis (=Sylvilagus pinetis), 
the form listed for this locality and for high altitudes by Warren 
(1906). In a personal communication, Mr. Warren writes me “I 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXIV—No. 1629. 
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have no hesitation in saying that a cottontail taken at the locality 
you mention would be Lepus pinetis.” 
In a later paper, Warren (1908) lists this 
host as Sylvilaqus pinetis. 

- I have found only two references to rab- 
bit cestodes from Colorado. 

One is an article by Curtice (1892), in 

which he writes: “In Colorado, cottontail 

rabbits (Lepus sylvaticus Bachman) yield- 
ed in 1886 an undescribed Taenia.” TI have 
not been able to locate these specimens. 

In looking over the files of a sheep 
breeder’s periodical I find a note by a con- 
tributor signed “D. K.” (1900), who 
writes from some unspecified locality in 

Colorado as follows: “ Nearly every rabbit 
here has tapeworms in it.” 

The specimens of (. mosaica were much 
folded in the intestine, but were readily 
straightened out after fixation. The lengths 
of the cestodes were as follows: 5.3 em., 

7.5-em., (.5 cm.,, 8.7 .cm., and 10 empaeene 

proglottids are much broader than long, 
the maximum breadth being 8 to 10 mm., 
the maximum length of end proglottids 1 
mm., and the maximum thickness 2 mm. 

Viewed from the dorsal or ventral surface 
toward the head and especially in the pos- 
terior part of the strobila, the separate 
proglottids show several irregularities, 
constrictions, and depressions across their 

breadth, giving the broad surfaces some- 
what the appearance of a mosaic, whence 

gain mt ace ty'c. the specific name. (Fig. 1.) 
MARKING, The unarmed head is dome-shaped and 

is actually and relatively small. (Fig. 2.) It measures 270 to 350 p 
in breadth at the base and 110 to 240 » from 

the base to the tip, according to the state of 
contraction. The four small suckers are set 
far anterior and measure at the aperture 20 

to 44». There is no neck, segmentation be- 
ginning directly behind the head. The stro- 1/10 mm, 
bila broadens rapidly and becomes lance-  F1!¢. 2.—VIEW OF HEAD. =a, 
olate in outline. . es 

A study of the internal anatomy readily establishes the specific 

distinctness of this form, and I have adapted the following key from 
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Stiles (1896) to show its relation to the other rabbit cestodes of the 
Pectinata group: 

1. Anoplocephalinee having ova with pyriform body, genital canals passing 

dorsal of longitudinal canals and main nerve trunk, uterus a transverse 

tube, single or double, genital pores double, vagina ventral of cirrus pouch 

CLO TOSSES GTS ee Sa a ee pee ea ae Cittotania, 2 

2. Cirrus pouch muscular, generally pyriform, distinct, and swollen proximally 

ByaveSle alg SCM al] Sheena aren puree oe Se ere yA Ae Marmotze Group. 

Cirrus pouch resembling nozzle of hose, of nearly equal diameter throughout ; 

not swollen by any prominent vesicula seminalis________ Pectinata Group. 3 

3. Testes in a band extending across the proglottid and lateral of ovaries_____ 4 

Testes in groups or in a band not extending lateral of ovaries______________ 5 

4. Cirrus pouch about 1 mm. long, extending some distance median of longi- 

RIEL CRERD Al BCT cL eee es See Pen wee BT et 2 Cittotenia pectinata. 

Cirrus pouch 475-640 bh long, entirely lateral of longitudinal canals. 

Cittotania mosaica. 

5. Testes in two groups, one for each ovary, extending lateral of ovaries but 

Ppemi om median Nel@— 202 stn Cittotenia perplexra. 

Testes in a band not extending lateral of ovaries_______ Cittotenia variabilis. 

CU. bursaria v. Linstow (1906) may be placed with the Marmotve 
group on the pyriform shape of the cirrus pouch as figured, though no 
vesicula seminalis is described or figured as occurring within the cirrus 
pouch. Other features would relate it to the Pectinata group, but 
for various reasons I have not discussed it further in this paper. 

The anlagen of the female glands and the testes of C. mosaica 
appear almost simultaneously in about the twenty-seventh proglottid, 
2mm. from the anterior end, the genital canals first showing in the 
fifth or sixth segment after this. In this regard C. mosaica differs 
from the other members of this group in which the anlagen appear 
as follows: In C. pectinata the female glands and ducts are first indi- 
cated “ immediately back of the head,” according to Stiles (1896), the 
testes first appearing 6 to 7 mm. from the anterior end, Stiles (1896), 
Lyman (1902) ; in C. perplexwa the anlagen of female glands and ducts 
occur 0.64 mm. from the anterior end, Stiles (1896) ; in C. variabilis 

roundish anlagen of the female glands, later becoming pistol-shaped, 
appear 5 to 10 mm. from the anterior end, Stiles (1896). Seeming 

differences in actual and relative occurrence of anlagen may be due 
to differences in technique. In C. mosaica the anlagen of the ovaries 
and testes first occur practically simultaneously in section, though the 

anlagen of the ovaries are visible long before those of the testes in toto 
mounts of the entire animal. Part of the statements of Stiles and of 
Lyman may have been, and in fact appear to have been, based on 
studies of toto mounts. 

The testes are in the posterior part of the proglottid, and from a 

dorsal or ventral view show mostly a single row, with only occasional 
doubling, extending past the ovaries almost to the lateral canals. 
In a cross section of the worm the testes are seen to be arranged in 

Proc. N. M. vol. xxxiv—08——_+45 
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two or three irregular, vertical rows, so that the number of testes 
which from a dorsal view appears to be between 36 and 40, is found in 
cross section to be about 60 to 80 to each proglottid. C. pectinata has 
100 to 125, @. variabilis 60 to 100. The testes are approximately 

globular to oval in shape, ranging in diameter from 60 to 90 p. Each 
testis consists of a number of lobules which resemble in section a 
cluster of grapes, the whole inclosed in a capsule which defines the 
testis sharply from the neighboring parenchyma. 

On each side of the proglottid the vas deferens is formed by the 
union of two tubules, one of which originates near the middle of the 
proglottid and the other near the margin. These unite just behind 
the median lobe of the ovary to form the vas deferens. Each testis 
connects with the tubule by a short duct. (Fig. 3.) 

The vas deferens forms a series of vertical loops, extending just. 

median of the longitudinal excretory canals for a space of 405 to 
550 p, then runs straight across these canals to the beginning of the 

1/10 mn. 

Vic. 3.—FRONTAL~SECTION NEAR MARGIN OF SEGMENT. Cc, CIRRUS; cp, CIRRUS POUCH ; 

ec, ISXTERNAL EXCRETORY CANAL; ic, INTERNAL EXCRETORY CANAL; mn, MAIN NERVE; 

0, OYARY; 78, RECEPTACULUM SEMINIS; sg, SHELL GLAND; t, TusTEes; tc, TRANSVERSH 

EXCRETORY CANAL; u, UTERUS; Vv, VAGINA; vd, VAS DEFERENS ; v8, VESICULA SEMINALIS ; 

Yd, YOLK GLAND. 

cirrus pouch. (Figs. 8 and 4.) This latter measures 475 to 640 in 
length, averaging 550 », and is wholly lateral of the longitudinal 
canals. In C. pectinata the cirrus pouch is 925 to 1,075 » long and ex- 

tends median of the excretory canals. In C. perplewa it is only 288 
to 320 » long, and in C@. variabilis 400 ». At its proximal end the cir- 
rus pouch is 62 » in diameter, thinning toward the distal end to 38 p 
and then slightly increasing in size again. Inside the cirrus at its 
proximal end is a vesicula seminalis the length of which varies greatly, 

depending possibly on variations in the pressure of the cirrus pouch 
muscles. The extremes noted for its length are 129 and 337 p. 

The outer layer of longitudinal muscles of the cirrus pouch is about 
3 p» thick, the inner circular layer about 5 p» thick, the cirrus about 

6 ». The cirrus pouch proceeds anterior and dorsal of the vagina 
nearly to the genital pit where they both open in the same frontal 
plane, often bending sharply forward near the end. The genital 
aperture is located in the anterior half of the proglottid margin, in 
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which respect this form differs from the diagnosis or figures of the 
other species of the group, in which it is given or figured as median 
or in (. pectinata as posterior also. However, in Stiles’s specimens 
of C. perplewa, which I examined, I find the location to be anterior 
as well as median, and indeed it is so figured, though the diagnosis 

(Stiles, 1896) only gives the median location. In C. mosaica the cir- 
rus pouch runs straight practically to the tip, or else curves slightly 
forward, whereas in the available European specimens of C. pecti- 
nata, including Riehm’s cotype and those in the collection of Stiles, 
the cirrus pouch very commonly presents a wide arch, bowing back 
to the posterior part of the segment margin. This is not so noticeable 
in the American specimens of this species from Lyman’s collection. 

The anlagen of the ovaries quite generally appear bilobed in 
frontal section and mature ovaries very often appear so in section, 

though there are branches running anteriorly also. The central 
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Fic. 4.—CROSS SECTION NEAR MARGIN OF SEGMENT. C, CIRRUS; cp, CIRRUS POUCH; dn, 

DORSAL NERVE; ec, HXTERNAL EXCRETORY CANAL; ic, INTERNAL EXCRETORY CANAL; Im, 

LONGITUDINAL MUSCLES; mn, MAIN NERVE; 0, OVARY; rs, RECEPTACULUM SEMINIS; 
8g, SHELL GLAND; t, TestTus ; tla, TANGENTIAL LONGITUDINAL MUSCLES ; tm, TRANSVERSE 

MUSCLES ; uw, UTBRUS; Uv, VAGINA; vd, VAS DEFERENS ; vn, VENTRAL NERVE; US, VESICULA 

SEMINALIS; yg, YOLK GLAND. 

portion of the ovary is not located anterior of the lobes of the ovary 
as Lyman has described and figured for C. pectinata, but is located 
ventrally, its relation to the lobes being shown in cross-section and 
not in frontal section. Instead of “ Indian-club shaped ” lobes with 
a maximum diameter of 16 » at their tips, as Lyman (1902) describes 
for his specimens of (. pectinata, C. mosaica has a more irregular 
set of lobes with diameters ranging from 40 to 75 p. 

The vitellarium is a densely staining, kidney-shaped gland _ pos- 
terior and dorsal of the median part of the ovary and between the 
posterior parts of the ovarian lobes. The shell gland is a globular 
structure lying between the vitellarium and the median region of the 
ovary, and is composed of elongate cells. Measuring across the 
proglottid, the lateral dimensions of the various female glands are 

as follows: Width of ovary, 590 to 645 y; of yolk-gland, 200 to 
— 230 yw; of shell gland, 74 to 92 yp. 
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The total length of the vagina and receptaculum seminis varies 

with the age of the segments, increasing from 885 to 1,290 p. At 
the genital depression the vagina and cirrus reach the exterior by a 
short tube. The vagina extends inward as a thick-walled, relatively 
narrow tube surrounded by deeply staining cells until it crosses the 
longitudinal canals when it dilates to form a thin-walled, cylindrical 
receptaculum seminis extending to near the median part of the ovary. 
Here it narrows and bifurcates, one branch proceeding to the ovary 
as the oviduct and one passing through the shell gland to the yolk 
gland. From this latter branch the ootype originates near the middle 
of the shell gland and proceeds to the uterus, which at first hes dorsal 
of the median part of the ovary in this neighborhood. (Fig. 5.) 

Kges appear én utero in about the seventy-second proglottid, 5.8 
mm. back of the first appearance of the genital anlagen and there- 
fore 7.8 mm. from the anterior end of the worm. This is much 
sarher than their appearance in C. pectinata, in which Stiles (1896) 

Fic. 5.—DIAGRAMMATIC VIEW, SHOWING RELATION OF FEMALE GLANDS AND DUCTS IN CROSS 

SECTION ;-0, OVARY; od, OviIDUCT; ot, COTYPE; rs, RECEPTACULUM SEMINIS; sg, SHELL 

GLAND; u, UTERUS; yd, YOLK DUCT; yg, YOLK GLAND. 

states that the first trace of the uterus occurs 14 mm. from the anterior 

end. Here, again, Stiles may have based his statement on a study 
of a toto preparation. Such a preparation of C. mosaica shows the 

uterus with eggs about 14 mm. from the anterior end. (Fig. 6.) 
The single transverse uterus is located anterior of the yolk and 

shell glands and the testes. It does not extend past the longitudinal 
excretory canals. Lyman (1902) states that the uterus in C. pec- 
tinata extends past these canals, but I was unable to confirm this 
from his specimens and it is not so figured for the European form 
by Stiles (1896). As in other species of this genus, the uterus of C. 

mosaica develops pouch-like widenings along its entire extent, the 
pouches ultimately becoming so wide that the parts between them 
appear as mere digitations extending into the lumen of the uterus. 
These pouches are relatively wider and shallower than in C. pectinata, 
giving the uterus a more regular, more nearly cylindrical lumen. 
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The eggs vary in shape from spherical to the many-sided forms 
figured by Blanchard (1891, fig. 29) for Moniezia pectinata (=Cit- 
totwnia pectinata). The outer shell membrane is about 2 » thick. The 
dimensions of the eggs are naturally very variable, ranging from 67 
to 105 ». The diameter of the pyriform bulb is about 20 p, the length 
to the point at which the horns come off is 28 to 34. The horns are 
filamentous and about 43 » long, with a width of 6 » at the base. 

In toto preparations the ovaries are 
seen to disappear very suddenly with the 
growth of the gravid uterus (fig. 6), but 
the testes and a remnant of the yolk and 
shell gland continue for a long time, and 
the cirrus pouch and vagina persist to the 

end of the strobila. 
The two lateral excretory canals he at 

practically the same level in the proglot- 
tid, as Stiles (1896) figures them for C. 
marmote. (figs. 8 and 4). In C. varia- 

Rais é ; SS 
bilis the dorsal canal lies dorso-medianof &= 

5 —= 
the ventral. Lyman (1902) gives the == 

same position for the canals in his Ameri- 
ean C. pectinata, while in the European 
form Stiles (1896) states that a dorsal 
eanal was not observed, and Riehm 
(1881) only found it for a short distance 

back from the head. In (. mosaica the 
external of the two canals is the larger. 
The transverse canals occupy the poste- 
rior part of the proglottid and connect 
the four canals with each other. Other 
smaller canals connect the main longitu- 
dinal canals of each side, while others 

connect the transverse canals so that the 

excretory system forms a network as in 

C. pectinata, underlying the dorsally sit- Fic. 6—Preraration sHowrne 
pte reproductive system. Inthe pos-; A58UF™ DISArEnseanen Or Ove 

. Z 3 RIES AND APPEARANCE OF GRAVID 

terior part of the strobila the transverse — urmrvs. 0, Ovary; u, Urervs. 
network disappears, as does the inner 
longitudinal vessel, leaving only the outer which follows closely the 
lateral contour of the uteri in a series of arcs. An excretory reservoir 

with lateral openings, as Lyman (1902) describes and figures for 
the terminal proglottid of C. pectinata was not found in C. mosaica, 
the two large external canals apparently opening in the posterior 
progloitid direct. Possibly the original terminal proglottid was not 

present in the specimens studied. 
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The main nerve cord lies in the same frontal plane as the excretory 
canals, as is also the case in C. marmote. From a plexus in the pos- 
terior part of each proglottid a conspicuous branch passes toward the 
margin of the segment, a smaller branch passing inward. Above and 

below the main cord are a dorsal and ventral cord, respectively, the 
former being also dorsal of the genital canals. In the posterior part 
of each proglottid, commissures connect the three nerve cords on each 
side, as stated for (. pectinata by Lyman (1902). 

The longitudinal muscles run in two general series made up of 

separate bundles. These muscle sheets lie external of the reproduc- 
tive, excretory, and nervous systems. The inner bundle extends just 
past the proximal end of the cirrus pouch, the outer continuing nearly 
to the margin of the segment. The same appears to be true of 

Lyman’s specimens of C. pectinata, though he states that the two 

muscle sheets finally meet near the lateral margins. Inside of the 
inner longitudinal plate, the transverse muscles form a sheet of vary- 

ing thickness. Here again I am unable to confirm Lyman’s state- 
ment that there are two such sheets in C. pectinata, his specimens 
presenting the same appearance in this respect as those of C. mosaica, 
Where the inner sheet of longitudinal muscles recurves the transverse 
sheet passes on through them to the outer layer. External to the 
outer longitudinal sheet is a set of fine muscle fibers, running in a 

general antero-posterior direction but tangential to the longitudinal 
fibers (fig. 4). Narrow sagittal fibers traverse the proglottid dorso- 

ventrally. 

Types of this species have been deposited in the U. S. National 
Museum, Helminthological Collection, No. 7147 (type) and 7148 

(paratype). 
A hasty comparison of specimens of the European and American 

C. pectinata shows certain differences that should be determined as 
accidental or shown to be of specific or subspecific importance, and 
the writer hopes to publish a note on this in the near future as soon as 

additional material can be obtained. 
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THE COLLECTION OF JEWISH CEREMONIAL OBJECTS 

IN THE UNITED STATES NATIONAL MUSEUM. 

By Cyrus Apter and I. M. Casanowicz, 

Of the U. S. National Museum. 

INTRODUCTION. 

When the Board of Regents of the Smithsonian Institution, in 

1847, first planned that which was to grow into the United States 
National Museum they laid out a comprehensive programme in all 
departments of human knowledge and endeavor capable of repre- 

sentation by collections. In describing the ethnological section, they 
specifically mentioned religions as one of the subjects suitable for 
museum collections. During the course of years objects pertaining to 
religious cults formed a considerable part of the series. The Museum, 
differing from most others at that time, abandoned the severely geo- 
graphical classification and, though to a certain extent such considera- 

tions dictated the arrangement and installation of the objects, special 
subjects were treated independently of either areas or national limita- 
tions, in order to show the history of given ideas or endeavors in the 
human race treated as an entirety. 

In 1890 the question was taken up of the possibility of applying 
such treatment to religion, a subject of whose importance in the his- 
tory of humanity there has never been any question. There was a 

doubt, however, in the minds of many as to whether the abstract 

ideas which group themselves about the word “ religion ” could be 
adequately or even fairly portrayed through ceremonial objects, 
numerous as they might be. Two members of the staff were in- 
structed, while abroad, to examine into this subject, with the result 
that, in 1891, it was decided to secure objects of religious ceremony 
with the view primarily to exhibit them at the World’s Columbian 
Exposition in Chicago, and ultimately with the intention of bringing 

them together for installation in the National Museum. 
At that time the tendency in museums abroad, and to a certain 

extent among the students of the history of religions generally, was 

PROCEEDINGS U. S. NATIONAL Museum, VoL. XXXIV—No. 1630. 
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to deal only with the religious practices and ideas of the semi- 
civilized or barbarous nations, and to treat but sparingly those of 
the more civilized and cultivated nations of the earth. It was deter- 
mined, in taking up the subject here, to adopt a course contrary to 

that hitherto followed, and to endeavor, from the educational point 
of view, to interest the people in the history of religion by leading 
them to the unknown, as it were, in the terms of the known. Accord- 

ingly the first three religions to which attention was given were 
Judaism, Christianity, and Mohammedanism, in the order of their 
respective establishments. A partial illustration of all three was set 
up by the National Museum in the Chicago Exposition, the Christian 
religion being represented by objects illustrating the ceremonies of 
the Greek Catholic and Armenian churches, and there were added 

Egyptian, Assyro-Babylonian, and Greek and Roman casts, thus giv- 
ing a conspectus of some of the features of religious hfe which have 
grown up about the Mediterranean Sea. Other religions were later 
illustrated, especially Brahmanism and Buddhism, and an exhibit of 
some of these was sent to the Tennessee Centennial Exposition in 

Nashville in the year 1897. 
At these expositions, and in the Museum itself, the interest of the 

public was plainly evinced in this section of its work, and gifts and 
deposits of value were added, representing Ancient Egypt, Shintoism, | 
the Parsee religion, and other of the great cults. 

No attempt has thus far been made to bring these collections into 

relation with the prehistoric cults or with those of semicivilized or 
barbarous tribes, although the Museum is very rich in such collections, 
and the section is in fact and by its organization limited to the historic 
religions. In dealing with this difficult subject a rigorous historical 
and scientific method has been followed. The religious ideas have 

~been deseribed through objects or examples of ceremony. The pro- 

fessors of each creed have received full faith and their own explana- 
tions of the ideas involved in a given ceremony have been adopted. 
It ought to be said that the difficulty of adequately portraying the 
religion of a people has been fully recognized; that of the two great 

divisions, creed and cult, it is the cult which most readily lends itself 
to museum exhibition; that, except where worship has been affected 
by geographical considerations, cults are best shown in groups by 
themselves and not in their geographical relations, that the subject 

of religious belief and cults is susceptible of arrangement under. cer- 
tain well-recognized heads: Public worship, its furniture and appoint- 
ments; the sacerdotal person, his costume and implements; sacred 
writings, the altar or its equivalent; public religious ceremonies on 
special occasions, ete. Another, and indeed larger, class of objects 

have to do with the relation of the individual to cult in such matters 
as marriage, birth, and in some cases betrothal, and the secret and 

= 22 
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mystical religious practices, among which charms and divinations 
would fall. This general plan, with modifications, of course, is sus- 
ceptible of application to all of the historic religions. 
From time to time catalogues of special exhibitions, indicating 

selections of objects of the various religions, have been published by 
the Museum, but no complete catalogue of any one of the great divi- 

sions of this subject has yet been issued. In view of the fact that 
the collection of Jewish ceremonial objects in the Museum is the 
largest and most complete, indeed one of the best anywhere, and of 
the fundamental importance of this cult, the present catalogue has 

been prepared for publication. It is not expected that it will add to 
a knowledge of the history or of the practices of the Jewish religion, 
but it is hoped that it will prove useful to students and teachers, and 
that it may be productive of an increased interest in this and other 
subdivisions of the Division of Historic Religions in the National 
Museum. 

There is in addition a collection of over forty Bibles, including fac- 
similes of manuscripts and old and rare editions of the original texts, 
as well as copies of the most important ancient and modern transla- 
tions of the Scriptures. As the interest attached to this collection is 
more archeological, or paleographic, than religious, it comes under 
the head of historic archeology. The collection has been, moreover, 
in the main described in a paper entitled “ Biblical Antiquities,” 
printed in the Report of the U. S. National Museum for 1896, pages 
1013-1023. 

I. OBJECTS USED IN PUBLIC WORSHIP. 

THE Synacocur.— Jewish public worship finds its expression in 
the services of the synagogue. There is no fixed style of architecture. 
Generally the synagogue is a rectangular building with the entrance 
on the west side, so that the worshipers in the western world face 
east, the direction of Jerusalem, while praying. The general arrange- 
ment inside the synagogue is that the Ark of the Law, or Holy Ark 
(aron ha-kodesh), 1. e., the closet or chest, which holds the Torah 
scrolls, is placed against the center of the east wall. It is raised a 
few feet above the floor and is reached by steps. To the right of 
the ark and removed a few feet from the east wall is the praying 
desk (amud, properly column or pillar), from which the precentor 
leads the congregation in prayer. In the center is the bémah or 
almemar (Arabic al-minbar, pulpit), an elevated platform, usually 
surrounded by a railing on which stands the desk for reciting the 
lessons from the Scriptures. The remainder of the interior is occu- 
pied with benches for the worshipers. In most modern synagogues, 
however, both the prayers and lessons are read from the bémah or 
reading desk, which is combined with the platform on which the ark 
rests, in order to secure a larger area for seats. 
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The Ark of the Law, holding the Torah, the most sacred and 

precious possession of the Jew, is the important architectural feature 
of the synagogue. It is called “ Holy Ark” (aren ha-kodesh), after 
the Ark of the Covenant in the Tabernacle and Temple, whose place 
it has taken. The Holy Ark is set in or against that wall of the 
synagogue teward which the worshipers turn in the more solemn 
parts of the liturgy, the wall which is in the direction of Jerusalem. 
Whenever the Holy Ark is opened the congregation rises in reverence 
for the Law of God it holds. It is often surmounted by a headpiece 
of the Tables of the Law, or Decalogue, or some other emblems called 

happoreth and before its doors is a curtain, of costly material, 
which is named parocheth,? after the curtain which in the Tabernacle 
and the Temple screened the Holy of Holies. 

1. Tor Pince or tHe Hoty Ark IN THE SyNacocuE (kapporeth).— 
Made of red velvet and adorned in silver appliqué work with the fol- 
lowing principal parts of the Tabernacle and Temple (proceeding 

from right to left): (1) The golden frontlet of the high priest 
(Exodus xxviii, 36; (2) the table of shew bread (Exodus xxv, 23) ; 

(3) the laver (Exodus xxx, 17); (4) the Ark of the Covenant with 

the two tables of the Law, surmounted by two cherubim (Exodus xxv, 

10); (5) the altar of incense (Exodus xxx, 1); (6) the candlestick 
(Exodus xxv, 31); (7) the breastplate of the high priest (Exodus 
xxvill, 15). The whole is surmounted by the three crowns of the 
Law, the Priesthood, and the Kingdom, and is inclosed between 

wings, symbolizing the presence of God. Made in England. Date 

5509 A. M.=1749 A. D. 

Height, 2 feet 8 inches; width, 8 feet 1 inch. (Plate LX, Cat. 

No. 3627, U.S.N.M.) . 
Lent by Hadji Ephraim Benguiat. 
2. Tor Pirce or tHe Hoty Ark (kapporeth)—Made of salmon- 

colored velvet and adorned in silk embroidery :nd gold and silver 
appliqué work with the following parts of the Tabernacle and 
Temple (proceeding from right to left): (1) The table of shew 
bread (Exodus xxv, 23); (2) The altar of burnt offerings (Hxodus 

xxvii, 1); (3) the Ark of the Covenant with the two tables of the 

Law surmounted by two cherubim upholding a crown (Exodus xxy, 

10); (4) the altar of incense (Exodus xxx, 1); (5) the dress of the 
high priest (Exodus xxvii, 6). The whole is surrounded by a gold 
border and gold fringe. Measurements, 4 feet 24 inches long, 2 feet 
wide. (Cat. No. 248914, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
3. Vew or tHE Horny Arx (parocheth).—Made in Padua in 1736, 

of yellow silk and richly embroidered in silver, gold, and silk, with 

@¢ Exodus xxv, 17; xxxvii, 6: bWxodus xxvii, 21: xxxiv, 353) x20 

—_> 
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flowers, and the first words of the Tecnlosue (Ten Commandments) 

borne upon clouds—the symbol of the Divine Presence. Measure- 
ments, 6 feet 3 inches long, 5 feet 2 inches wide. (Plate LXI, Cat. 
No. 154602, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
4, Ver. or THE Hoty Arx.—Made, probably in Asia Minor, of 

yellow silk, with silver-lace borders embroidered with flowers in 
silk, with silver appliqué work, representing vases of flowers upon 
columns on either side with the Temple in the center. A Hebrew 
inscription in gold appliqué indicates that the veil was dedicated 
by Benjamin, Modico, and Solomon Nabaro to the congregation 
“Talmud Torah” (Study of the Law). Measurements, 5 feet 10 
inches long, 5 feet 34 inches wide. (Plate LXII, Cat. No. 1286, 
U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
5. Veit or tHe Hoty Arx.—Made in Smyrna, Asia Minor, of blue 

silk and richly embroidered in gold, with the inscription in Hebrew, 
* Portuguese congregation.” Measurements, 6 feet 3 inches long, 4 
feet wide. (Plate LXIII, Cat. No. 154588, U.S.N.M.) 

Lent by Hadji Epraim Benguiat. 
6. Vern or tHE Hoty Ark.—Made in Constantinople, Turkey. The 

border of green velvet is embroidered in gold and silver with flowers. 
The center, of red velvet, has in the four corners, in Hebrew, the 

names of the four archangels, Raphael, Gabriel, Uriel, and Michael. 

On the top are the words: “ But the Lord is in His holy temple; let 
all the earth keep silence before a (Habakkuk 1, 20), and, “I 
have set the Lord always before me” (Psalms xvi, 8). Below is : 

burning lamp hanging down by chains, representing the perpetual 

lamp before the Holy Ark, and symbolizing the light which emanates 
from the Law of God. On the sides are the words: “ This is the gate 
of the Lord; the righteous shall enter into it ” (Psalms exviii, 20). 
Mebireiaants 9 9 feet 5 inches long, 6 feet 3 inches wide. (Plate 

LXIV,_Cat. No. 154758, U.S.N.M.) 

. Ver or tHE Hoty Arx.—Made of red velvet, embroidered in 
gold and silver with designs of lilies and scrolls, forming an arch, 
with the candlestick (menorah) in the center and the Hebrew words: 

“Jn honor of the House of God.” French needlework. Measure- 
ments, 5 feet 10 inches long, 3 feet 94 inches wide. (Cat. No. 4834, 
U.S.NgM.) 

Lent by Hadji Ephraim Benguiat. 

8. Ver or tHE Hoty Arx.—Made of red cotton. Measurements, 
5 feet 10 inches long, 4 feet 2 inches wide. (Cat. No. 3708, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

9. Vem or tHE Hoty ArK.—Made of salmon-colored velvet and 
richly adorned with gold and silver appliqué work and colored 
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stones. On the top two lions, standing upon columns which are 
twined with garlands, uphold the “crown of the Law.” Under-. 
neath the crown are the two tables of the Law, of cream-colored 

silk, with the Ten Commandments painted upon them. Under the 
tables is the inscription in Hebrew: * The society for the study of the 
Talmud.” In the center, with the base reaching down to the bottom, 
is the candlestick (menorah) with the .inscription: “ Made in the 
tear 5522 (1762).” The whole is surrounded by a gold-lace border. 
Measurements, 2 feet 11 inches long, 25 inches wide. (Cat. No. 

248915, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
10. Heappiecr or tHE Hoty Arx.—Made of cream-colored silk, em- 

broidered in gold and silver with the “crown of the Law” and a 
prayer in Hebrew. Dated 5528 A. M.=1768 A. D. Measurements, 

114 inches high, 4 feet 3 inches long. (Cat. No. 3628 U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

THe Toran Scrott.—The Pentateuch, called by the Jews Zorah, 
i. e., the Law (properly instruction), 1s considered by them the most 
important and sacred portion of the Scriptures. In order to keep 
it alive in the minds of the people, it is divided into pericopes® ac- 
cording to the number of Sabbaths, the whole to be read through 
during the service in the synagogue within a vear.’ For this purpose 
a manuscript copy of the Pentateuch is used. The copy is written by 
a professional scribe (sofe) on parchment made of the skin of a 

clean animal (one whose flesh may be eaten), in Hebrew, without 

vowel points, accents, or verse divisions, in certain stated columns. 

These sheets are fastened together with sinews of a clean animal so 
as to form a scroll, and mounted on wooden rollers, called “ tree of 
life” (etz hayim). When the time arrives for the reading of the 
Torah, which is about the middle of the service, the scroll is taken 

out of the Holy Ark and carried in procession, the congregation 
standing, to the bimah or almemar and is unrolled upon the table or 
desk. A pointer, terminating in the form of a. hand and hence called 
yad (“hand”) guides the reader, preventing him from losing his 
place in the manuscript. This table or desk is covered with a costly 

cloth similar to the curtain of the Holy Ark. 
When the scroll is to be returned to the ark it is girded with a 

wrapper or band (mappah) and inclosed in a mantle, both being 
often of costly material and elaborately worked. Where the congre- 

“Such a weekly pericope is called by the German Jews (Ashkenazim) sidra, 

or “order;” by the Portuguese Jews (Sefardim) parasha, division, séction. 

This latter term is applied by the Ashkenazim to the shorter divisions into 

which the sidra is divided. 

’ Many modern Jewish congregations have adopted a triennial eycle, which 

was also known in ancient times. 
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gation can afford it, the Torah ser oll i is J adored with a crown or bells 

5; precious metal, which are fitted over the upper ends of the rollers, 

while around them are hung by a chain the pointer and a Uresetolaie 
chased or embossed with religious emblems. Frequently the scroll 

itself as well as its decorative appurtenances are donated by private 

persons. 
. Toran Scrotu.—Parchment scroll of the Pentateuch in He- 

brew mounted on wooden rollers, wrapped in a cloth of green velvet 
embroidered in silk, which is held by a silver-worked belt and cov- 
ered with a mantel of black velvet embroidered in gold. The upper 
handles of the rollers are of carved wood, the lower of ivory, with 
silver bells on the rollers. The scroll was made in Smyrna, Asia 
Minor, in the eighteenth century. The bells were manufactured in 
Damascus and bear the inscription: “ Joseph, son of Ephraim Ben- 
guiat.” Height of scroll 7 inches, of rollers 14 inches. (Plate LXV, 
fig. 1, Cat. No. 154606, U.S.N.M-) 

Lent by Hadji Ephraim Benguiat. 
12. Torau Scrouu or ParcHMENT.—Height, 183 inches. (Cat. No. 

3619, U.S.N.M.) 
feng by Hadji Ephraim Benguiat. 
13. Toran Scrott or Learner.—Palestine. Height, 18 inches. 

(Cat. No. 216158, U.S.N.M.) 
Lent by Mr. S. S. Howland. 
14. Toran Scrout or ParcuMent.—Tunis, North Africa. Height, 

16 inches. (Cat. No. 217676, U.S.N.M.) 

15. Mintarure Toran ScrRoLL PRINTED ON PAPER.—Height, 34 

imches. (Cat. No. 154762, U.S.N.M.) 

Gift of Mr. David Sulzberger. 
16. Wrapper ror THE Toran Scroti.—Made of yellow silk, em- 

broidered with flowers and Hebrew inscription in silver, gold, and 
silk, with silver-lace fringes. The inscription reads: “And it brought 
forth buds, and bloomed blossoms, and yielded almonds. (Numbers 
xvi S: ) Embroidered as a holy work by the hands of Magdalene 
Bassan in the year 5496 (1736).” Measurements, 11 feet 1 inch long, 
64 inches wide. (Plate LXV ie fig. 1, Cat. No. 154608, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
17. Wrapper ror THE ToraH Scrotyu.—Made of green silk, em- 

broidered with flowers and Hebrew inscription in silk. The inscrip- 
tion reads: “ This holy cover was made by Simha, wife of Levy Hai, 
of Buttrio (Italy), in the year 5457 (1697), and was purchased by 
Phineas Veneziani and brothers.” Measurements, 8 feet 14 inches 

long, 72 inches wide. (Plate LXVI, fig. 2, Cat. No. 154604, 
U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
. Mantes or THE Toran Scroitu.—Made of red velvet and em- 

broidered brocade; opened at the bottom, closed at the top except for 
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two openings to allow the scroll’s handles to pass through. Decorated 
in front, in silver appliqué work, with the two crowns of Priesthood 
and Kingdom. Beneath these is an inscription reading: “Asher, son 
of Abraham Schulhof, and his wife Eve, daughter of Wolf Rhein- 
thal. Let my heart be sound in thy statutes (Psalms exix, 80) ; the 
fruit of the righteous is a tree of life (Proverbs xi, 30).” At the bot- 
tom are representations of the candlestick and the table of shew 
breads. On the back is likewise in appliqué work the crown of the 

Law. Dated 5470 A. M.=1710 A. D. Height, 384 inches; width, 
124 inches and 10} inches. (Plate LXVII, Cat. No. 3620, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

19. MantLe or THE Toran Scrott.—Made of yellow silk brocade. 
Embroidered in gold with the words: * For the repose of Rachel, 
daughter of Abraham Benguiat.” Made in the seventeenth century. 
Height, 364 inches; diameter, 10$ inches. (Cat. No. 3621, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
20. CYLINDRICAL CASE FOR HOLDING THE TorAH Scrotu.—Made of 

wood, carved and gilded; surmounted by two carved headpieces, called 
rimmonim. Inthe Orient carved wooden boxes are often substituted 
for mantles. Height, 2 feet 114 inches; diameter, 153 inches. Tunis, 
Africa. (Cat. No. 217677, U.S.N.M.) 

21. SAMARITAN CASE OF THE Toran Scroiu.—Made of copper and 
inlaid with silver. The case consists of three sections connected with 

one another by hinges so as to form a cylinder. The top and bottom 
are closed by three segments of copper forming a circle. Each of the 

three top segments has a hole which probably served for a projection 

to hold some ornaments, while from the bottom project two handles 
for holding the case. The top is decorated with a turreted border. » 
Each section is divided horizontally into two panels, separated by 
a band outlined in silver. Geometrical designs in silver, formed of 
arabesques, decorate the center and corners of each panel. Inscrip- 

tions in silver, in Samaritan characters but in the Hebrew language, 

run along the sides of each section and around the bands of the case, 
and read as follows: “ The Lord our God, the Lord is one, He alone ” 
(Deuteronomy vi, 4) ; ‘“ The Lord is His name, the Lord is my banner ” 

(Exodus xvii, 15); “' The Lord God merciful and gracious” (Exodus 
xxxiv, 6); “ God will provide; the Lord will provide” (Genesis xxii, 

S and 14); “ The Lord is my God, the Lord is mighty; And it came 
to pass when the ark set forward, that Moses said, Rise up, Lord, and 
let thine enemies be scattered; and let them that hate thee flee before 

thee” (Numbers x, 35) ; “ The Lord bless thee and keep thee ” (Num- 
bers vi, 24). “In the name of God. This case for the holy writing 
was made in Damascus by the humble servant Joseph, son of Abas- 

poh of the tribe of Patar. Under the direction of Rabban Abi Azzai, 
son of Rabban Joseph in Damascus.” “In the year 976 of the King- 
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dom of the Ishmaelites (Mohammedans=about 1565 A. D.). May the 
Lord forgive him his sins, Amen.” Measurements, 2 feet high, 7 

inches in diameter. (Cat. No. 4557, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat, 

92. Pair or BELLS FoR THE TorAH Scrouu (7immonim).—Made of 

silver and silk. Height, 10? inches. (Cat. No. 3623, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
23. Pair OF MINIATURE BELLS oF THE TorAH Scroiu.—Made of 

silver in form of tapering towers surmounted by crowns; hammered 

and open work. Height, 33 inches. (Cat. No. 3624, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
24. Parr or Herappreces ror THE TorAH ScrROLL (7immonim).— 

Made of wood, carved, stuccoed, and gilded. Palestine. Height, 

164 inches. (Cat. No. 3622, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
95. Sttver Pornrer (yad).—Hammered and chased work. Made 

in Morocco in the seventeenth century. Length, 114 inches. (Plate 

LXV, fig. 2, Cat. No. 158347, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
26. Strver Pornvrer (yad).—Chased work. Length, 114 inches. 

(Plate LXV, fig. 3, Cat. No. 154508, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
27. Sirver Pornrer.—Repoussé and hammered work. Length, 12 

inches. (Cat. No. 248918, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
28. Sttver Pornter.—Chased work. Length, 9} inches. (Cat. 

No. 248919, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
29. Pornrer.—Made of black wood. Eleven inches long. (Cat. 

No. 154452, U.S.N.M.) 
30. Pornrer.—Made of olive wood in Jerusalem, with hand of 

bone. Combined with a spice holder at the top. Nine inches long. 

(Cat. No. 204261, U.S.N.M.) 
Gift of Mr. S. N. Meyer. 
31. Surver BreasTeLatTe or THE Toran Scroiy.—Repoussé work. 

On the top, between two cherubim and surmounted by a crown, Is a 
miniature ark, the doors of which are in the form of the Tables of 

the Law, with the ten Commandments engraved thereon. Inside are 

the words in Hebrew, “* Holy Sabbath,” and a sliding plate with the 

Hebrew names of the various festivals on which the scroll decorated 
with the breastplate is used. Underneath, amid flower designs, are 
two crowned hons holding an oval shield, which is engraved with a 
conventional tree and the Hebrew words: “This was donated by 

Frieda Beile, daughter of Elkanah Baruk, son of Moses the Levite.” 

Proe. N. M. vol. xxxiv-—0S——-46 
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The whole is inclosed by two columns, which are wound with flowers. 
Measurements, 11 inches high, 10 inches wide. Plate LXVITI, Cat. 
No. 154990, U.S.N.M.) Constantinople, Turkey. 

32. Strver Breastplate or THE Toran Scrouu.—Representing the 
twelve stones which were set in the breastplate of the High Priest, as 
described in Exodus xxviii, 15-21, with the names of the twelve tribes 

of Israel underneath them. Above are the words in Hebrew which 

were inscribed on the golden frontlet of the High Priest (Exodus 
xxvill, 36): “ Holiness to the Lord.” Underneath is the inscription, 

in Hebrew, “ Gift of Mr. Abraham, son of Simha Marcus, and his 
daughter Pearl and his son Simha, in memory of his wife and their 
mother, Beila, daughter of Judah and their parents Simha, son of 

Meir, and Elka, daughter of Abraham Judah, son of Menachem, and 

Pearl, daughter of Abraham. In the year 5648 (1888), Boston, 
America.” The whole is surrounded by a border of vines. Measure- 
ments, 1384 by 184 inches. (Cat. No. 154765, U.S.N.M.) 

33. SILveR GILT BREASTPLATE OF THE TorAH ScroLL.—Repoussé 

work. The basis of the design is two curtains parted at the top, sym- 
bolizing the entrance to the holy of holies. They are surmounted by 
a crown (the “ Crown of the Law ”) which is supported by two lions. 
Between the bodies of the lions was probably the name of God or a 
sun, the symbol of God, which is new missing. The slides bearing the 
names of the various festivals on which the breastplate adorned the 
Torah scroll are also wanting. Height, 154 inches; width, 114 inches. 
(Plate LXIX, Cat. No. 248916, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
34. Sinver Giut BreasrpLraTre or THE Toran Scroitu.—Repoussé 

work. On the top is a crown between two spiral columns, engraved 
with the Hebrew words, * Crown of the Law.” In the center is an 

aperture holding the slides engraved with the names of the festivals 

on which the scroll decorated with the breastplate was used. The 
whole is adorned with vines and other floral designs. From the bot- 
tom hang three bells. Measurements, 10% by 10% inches. (Plate 
LXX, Cat. No. 248917, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
35. Strver Banp (fragment).—Inscribed in Hebrew: “ David. 

King of Israel, lives and is established forever.” Perhaps part of an 
ornament of the Torah Scroll. Measurements, 7% inches long, 2 inch 
wide. (Cat. No. 1291, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. ; 
36. Cover ror THE Reapinc Desx.—Made of yellow silk and em- 

broidered with flowers in silver and silk. Measurements, 4 by 3 feet. 
(Plates LX XI and LXXII. Plate LX XII shows the Torah Scroll 

unrolled on the reading desk.) (Cat. 154806, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
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37. Cover ror THE Reapinc Desk.—Made of brocade with silk 
fringes. Measurements, 3 feet by 2 feet 7 inches. (Cat. No. 3625, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
38. HancGine BRASS CANDLESTICK WITH SIX ARMS.—Made in the 

seventeenth century. Measurements, height 184 inches; span of 

arms, 214 inches. (Cat. No. 3377, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
39. Hanerne prass Or Lamp.—Measurements, 44 inches high, 64 

inches in diameter. (Cat. No. 3678, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
40. Hanerne Lamp.—Made of brass and gilded. The body is cast 

in form of a vase 11 inches in diameter terminating in a knob, both 
heavily ribbed. Round the vase are six projections for inserting the 
arms which hold the candles. Between the projections are orna- 
mental knobs or buckles. The whole is suspended by three chains 
formed each of three rods, which are joined together by links in shape 
of coiled double-headed snakes. The lamp was received by Mr. Ben- 
guiat from a synagogue in Russia, but he thinks that it was made in 
India in the fifteenth century. Measurements, height, 2 feet 10 
inches; span of arms, 2 feet 6 inches. (Plate LX XIII, Cat. No. 4826, 

Wo5.N.M.) 
Lent by Hadji Ephraim Benguiat. 
41. Strver Haneine Lamp.—Cast and hammered work. The vase- 

shaped body of the lamp has at the top ten notches or spouts for the 
wicks. Underneath it is another smaller receptacle likewise in form 
of a vase, terminating in a point. The whole is suspended by four 
trefoil chains. Perhaps English work of the beginning of the nine- 
teenth century. Measurements, height, 4 feet 3 inches; diameters, 

14 and 5 inches. Plate LX XIV, Cat. No. 4559, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
42. Brass Haneine Lamp. The vase-shaped base is provided with 

seven notches for wicks. The lamp was originally used by the Beni 
Israel in India. Measurements, height, 2 feet 6 inches; diameter, 64 

inches. (Cat. No. 4827, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
43. Laver—Made of pewter, engraved with floral designs and the 

Hebrew inscription, “ Synagogue, Alfasi,” Tunis.” In the Taber- 
nacle and Temple, there was a laver for the ritual washing of the 
priests before entering the sanctuary to offer sacrifices (Exodus xxx, 

*Mr. Benguiat thinks that the lamp was used over the wedding canopy 

(huppah), or during the feast of Weeks (Shabuoth). 

®No doubt the surname of the eminent Talmudist of the eleventh century, 

Isaac Ben Jacob Alfasi, named after the city of Fez. 
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17-21). Some synagogues have in the vestibule a laver for the wor- 
shippers to wash their hands before performing the prayer which has 
taken the place of sacrifices. The washing of hands is accompanied 
by a benediction. Measurements, height 6$ inches; diameters, 4} and 
34 inches. Tunis, North Africa. (Cat. No. 217687, U.S.N.M.) 

44. Laver.—Made of copper with two handles. Height, 6% inches; 
diameters, 54 and 43 inches. (Cat. No. 248925, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
45. Aumssox.—Made of copper. Height, 6 inches; diameters, 44 

and 3 inches. (Cat. No. 248926, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

II. OBJECTS USED AT PRAYER. 

46. Mryrtarure Prayer Boor (stddur, 1. e., ORDER, oR seder tefilloth, 

ORDER OF PRAYERS).—Containing all the prayers and devotions used 
on week days and on special festal occasions, in the synagogue and at 

home. Printed at Amsterdam, Holland, in the year 5499 (1739). 

Bound in leather, with silver clasps, with the name of “ Ephraim 
Benguiat ” in Hebrew characters impressed on the left cover. (Plate 
LXXV, fig. 1, Cat. No, 154581, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
47. Puyuacterties (fefillin).—(Plate LXXV, fig. 2, and Plate 

LXXVI, fig. 1, Cat. No. 154583, U.S.N.M.) The phylacteries, or 
tefillin, are two square boxes of parchment. The boxes are fastened to 
a kind of a base made of thick parchment with a loop on one side, so as 
to‘ let a narrow leather strap pass through (Plate LX XVI, fig. 1). 
Into these boxes are inserted the following passages from the Penta- 
teuch, written on strips of parchment: Exodus xin, 1-10; Exodus xin, 
11-16; Deuteronomy vi, 4-9; and Deuteronomy x1, 13-21. By means 
of the straps the boxes are bound around the arm and head and worn 
by all male Jews who have attained religious majority—1. e., passed the 
thirteenth year of age—during morning prayers of week days; hence 
their Hebrew name ¢efi/lin, from tefillah, prayer. The name phylac- 
teries is derived from the Greek ¢vAakrypia (phylacteria), which is 
used in the New Testament,’ meaning, properly, things that guard, 
i. e., amulets, talismans, which the Jewish ¢efllin are not. The New 

Testament name may be based upon an external resemblance between 
the tefillin and the Greek phylacteria. The obligation to wear tefillin 
is derived from the command included in the extracts mentioned 
above: “And you shall bind them as a sign upon your hand and for 

frontlets between your eyes.” ? 
The tefilla for the head is embossed on two sides of the exterior 

with the Hebrew letter » shin (sh), and inside is divided into four 

@Matthew xxiii, 5. 

>’ Deuteronomy vi, 8; xi, 18, Compare Exodus xiii, 9 and 16. 
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compartments, in each of which one of the four extracts from the 
Pentateuch is put, and the strap is tied at such a distance as to fit the 
head of the wearer, forming a knot shaped in the form of the Hebrew 
= daleth (d). The ¢efilla for the hand or arm has no letter impressed 
on the outside and no divisions inside, and the four passages it con- 
tains are written continuously on one strip of parchment. One end of 
the strap is made into a small noose, with a knot resembling the 
Hebrew ~ yod (y ori). The three letters thus exhibited on the out- 

side of the ¢efi/lin constitute the Hebrew name of God =sy Shaddai, 

rendered by the English versions: “Almighty.”* The materials used 
in making the ¢ef//in must come from a clean animal, and the extracts 
from the Pentateuch are written in the same manner as the Torah 

Scroll. (See p. 706.) 
In “ laying the tefillin” (hanohath tefillin) that of the arm is put 

on first. The box is fastened on the naked left arm above the elbow, 
and the strap is wound seven times around below the elbow. Then 

that of the head is put on so that the box comes to rest on the forehead 
below the hair and between the eyes, the knot being at the nape of 
the neck, while the ends of the strap pass over the shoulders and hang 
down on either side. Next, the end of the strap of the tefil/a of the 
arm is wound thrice around the middle finger and around the hand. 
Each of these performances is accompanied by appropriate benedic- 
tions and the recitation of passages from the Scriptures. In taking 
off the tefillin that of the head is removed first, then that of the arm. 
The straps are folded around the boxes (Plate LX XV, fig. 2), and the 
tefillin are reverently put into a bag, which is sometimes included in 
another, so that the sacred objects may be more carefully protected. 

Lent by Hadji Ephraim Benguiat. 
48. Inner Bac ror Termumn.—Made of silk and embroidered. 

Made at Chalcis (island of Euboea, Greece), in the seventeenth cen- 
tury, and found there after the Jews had departed for the battle of 
Athens in 1822. Plate LX XV, fig. 3, Cat. No. 154582, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
49. Bac or Trrittin.—Made of velvet in Morocco. (Plate 

LXXVI, fig. 2, Cat. No. 154580, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
50. Puynuacreries.—Gift of Mr. David Sulzberger. (Cat. No. 

130276, U.S.N.M.) 
51. PHyuacteries.—Lent by Mr. 8S. S. Howland. (Cat. No. 

216159, U.S.N.M.) 
52. Puyuacteries.—Tunis, North Africa. (Cat. No. 217686, 

U.S.N.M.) 

* Genesis xvii, 1. 
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53. Bac or Puyiactertes.—Made of red velvet, adorned with ara- 

besques in gold appliqué. (Cat. No. 3688, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

54. Prayers AND BENEDICTIONS RECITED IN PUTTING ON THE PHy- 

LACTERIES.—Stamped on yellow silk. Made in Jerusalem. Measure- 

ments, 9 by 13 inches. (Cat. No. 154445, U.S.N.M.) 

Gift of Dr. Aaron Friedenwald. 
55. PRAYER Sete (tallith)—Made of white brocade silk, with 

gold-embroidered edges. Length, 6 feet; width, 1 foot 5 inches. 

(Plate LX XVII, Cat. No. 1 4588), U.S.N.M.) 
The tallith is a ae piece of cloth, made of wool or silk, 

worn by male adults (among the Sefardim, or the observers of the 
Portuguese rite, also by small boys) at the morning services and when 

performing certain religious functions. To each of the four corners 
of the tallith are attached the ¢icith or fringes, consisting of four 
threads (usually woolen) run through an eyelet near the corner and 
then doubled and knotted in a certain manner so that eight threads 
are allowed to hang down asa fringe. It is, besides, usually bordered 
with bluish-black stripes and adorned with a silk ribbon or silver- 
corded lace called “crown” (atarah) on the top. The tallith is 

loosely thrown over all the other garments, sometimes passing across 
the top of the head and flowing down over the upper part of each 

arm and over the back, sometimes w1 rapped around the neck. The 

Le ale to wear a garment with fringes is derived from Numbers 

v, 38; as follows: “ That they make them fringes in the borders of 
Bre garments throughout their generations, and that they put upon 

the fringe of each border a cord of blue. And it shall be unto you 

for a fringe, that ye may look upon it, and remember all the com- 

mandments of the Lord, and do them; and that ye go not about after 
your own heart and your own eyes”; and Deuteronomy xxu, 12: 
“Thou shalt make thee fringes upon the four borders of thy vesture, 
wherewith thou coverest thyself.” Besides the tallith, which is worn 

at stated seasons, the Jews wear at present under the upper garments 

during the entire day a garment with fringes, called the “ small t¢al- 
“ith” (tallith katan), or the “four corners” (arba kanfoth). It 

consists of a piece of rectangular cloth of any material, but usually 
of wool, about 3 feet long and 1 foot wide, with fringes fastened to the 
four corners in the same manner as to the ¢tallith, with an aperture 
in the center sufficient to let it pass over the head, so that part falls in 

front and part» behind. This small ta//th is assumed to have -orig- 
inated in the times of persecution, when the Jews had to refrain from 
exhibiting the garment with fringes and could only in this manner 
comply with the commandment to wear fringes. 

Lent by Hadji Ephraim Benguiat, 
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56. Prayer Suawt (tallith) —Made of white silk w ith blue str ipes 

on the borders. Measurements, 6 feet 6 inches long, 2 feet wide. 

(Cat. No. 30296, U.S.N.M.) 
Gift of Hon. N. Taylor Phillips. 
57. Prayer Suawt (tallith)—Made of rose-colored sillk with varie- 

gated stripes. Measurements, 4 feet 5 inches long; 17 inches wide. 
(Cat. No. 3653, U.S.N.M.) 

Lent by fadh Ephraim Benguiat. 
58. Prayer Suawn (tallith)—Made of white wool embroidered in 

silk with the “ Shield of David” (J/agen-David, an hexagonal star), 

and the inscription in Hebrew: “ Joseph is a fruitful bough, even a 
fruitful bough by a well, whose branches run over the wall.” (Gene- 
sis xlix, 22.) Measurements, 3 feet long, 2 feet 3 inches wide. (Cat. 

No. 3654, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
59. Prayer Suawn (tallith)—Made of white silk with blue bor- 

ders. Inclosed in a gilded frame. Measurements (of the frame), 28 
by 214 inches. (Cat. No. 248924, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
60. Arba Kanrorn (four-cornered garment).—Made of wool. (See 

p. 714.) Measurements, 3 feet by 17 inches. (Cat. No. 154578, 

U.S.N.M.) 
Gift of Mr. Simon Dalsheimer. 
61. Frinces (¢icith):—made of woolen threads. (See p. 714.) 

Tiberias, Palestine. (Cat. No. 154457, U.S.N.M.) 
mnft of Mrs. B. F. Ulman. 

III. OBJECTS USED ON FESTIVALS. 

SABBATH. 

The Jews, like other Oriental peoples, compute the day from sunset 
to sunset. The Sabbath, therefore, begins at sunset on Friday and 

terminates at sunset on Saturday. 
It is inaugurated in the home by blessing and lighting of the can- 

dies by the mistress of the house, and in the synagogue by a special 

service. On returning from the service, and before the evening 
meal, the head of the house fills a cup with wine, raises it in his right 

hand, and recites Genesis 11, 1-8, which relate the origin of the Sab- 
bath, and pronounces a benediction, over the wine, to God, who “ has 

sanctified the Sabbath.” For this reason the ceremony is called 
kiddush, i. e., sanctification. He then drinks from the cup and hands 
it to the other persons at the table to partake of. Where no wine or 
other liquor is available, the /iddush is pronounced over two loaves 
of bread, which are laid on the table in memory, it 1s assumed, of the 

two portions of manna that were gathered in the wilderness on Fri- 
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days (Exodus xvi, 22). The loaves are then cut up by the head of 

the house, the pieces dipped in salt and distributed among the mem- 

bers of the family. 
62. Five-armep Canpiestick.—Made of brass and engraved with 

the Hebrew words: “ To light the Sabbath lamp.” On Friday, before 
darkness sets in, the housewife lights in the dining room extra candles 
or a special lamp in honor of the Sabbath, pronouncing the follow- 
ing benediction : “ Blessed be thou, Lord, our God, King of the World, 
who hath sanctified us by his commandments, and commanded us to 
light the Sabbath lamp.” This inaugurates the Sabbath among the 
Jews. After that no fire may be handled until the following evening. 
Blegit 17 inches; width, 19 inches; diameter, 8 inches. (Cat. No. 

3676, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

Pam or Brass Canpiesticxs.—Used in the Jewish home on 
Sabbath, or in the synagogue on the praying desk, making, combined 
with No. 62, the seven lights of the candlesticks in the tabernacle 
and temple. Height, 253 inches; diameter of base, 94 inches. (Cat. 
Now 36 1o-Uno NG) . : 

Lent by Hadji Ephraim Benguiat. 

64. SappatH Lamp. Used by the German Jews in their houses. 

It was manufactured in the eighteenth century in Fellheim, Ger- 

many. Height, 18 inches. (Plate LXXVIII, Cat. No. 180294, 

U.S.N.M.) 
65. Brass HANGING CaNnpLesticK.—Made in the eighteenth cen- 

tury in Fellheim, Germany. Height 20 inches. (Cat. No. 130298, 

U.S.N.M.) 
66. Cur anp Saucer vuseD For Kippusu.—Made of cut glass, 

gilded. Measurements: Cup, height, 1% inches, diameters, 2 and 13 
inches; saucer, height, 1 inch, diameter, 44 inches. | (Plate LX XIX, 
figs. 1 and 2. Cat. No. 154585, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
67. Kippusu Croru.—Made of blue silk, with the Tables of the 

Law held by two lions in beadwork and the words in Hebrew: “ Re- 
member the Sabbath day, to keep it holy ” (Exodus xx, 8), in em- 
broidery. The cloth is used for covering the two loaves of bread laid 
on the table on Sabbath. (See p. 715.) Measurements, 21 by 163 

inches. (Cat. No. 154740, U.S.N.M.) 

Lent by Mrs. Aaron Friedenwald. 

THE HABDALAH, 

The Sabbath is inaugurated at the home by a benediction over a 
cup of wine (see p. 715) and is terminated in a hke manner. In 

addition to the cup a wax candle and a box containing some spices 
are used. The head of the house takes the cup in his right hand 

and the spice box in his left, while the candle is usually held by a 
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child, and, after reciting several passages of the Scriptures, pro- 
nounces a blessing over the wine, then over the spices, smelling them 
and passing them to the others present, then over the light, closing 
with thanksgiving to God for the distinction He made between 
Sabbath and workdays, between things sacred and profane, ete. 
The cup is then passed around among the members of the family 

and the candle extinguished with drops of wine from the cup. This 
ceremony is called habdalah, 1. e., separation or division, because it 
divides or separates the Sabbath from the other days of the week. 

68. Sinver CANDLESTICK USED FoR HapspaLan.—The base is in the 

form of a leaf, 2? inches long and 24 inches wide; height of the can- 
dlestick, 1 inch, with an extinguisher. (Plate LX XIX, fig. 4, No. 
154586, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
69. Spice Borrie, usep ror Hasparan.—Made of china, with neck 

of oxidized silver. Measurements, 44 inches high; 12 inches in 

diameter. (Plate LX XIX, fig. 3, Cat. No. 154587, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
70. Spice Box.—Made of brass in five pear-shaped compartments 

resting on five legs. The cover of each compartment is surmounted 
by a lion, while in the center stands a peacock. Measurements, 5 by 
41 inches. Plate LX XX, Cat. No. 248920, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
71. Strver Sperce Box.—Made in form of a tower resting on a base. 

Supposed to have been manufactured in Laupheim, Germany, about 
1740. Height, 8 inches. (Plate LX XXI, fig. 4, Cat. No. 130297, 

U.S.N.M.) 
THE NEW MOON. 

(2. TABLET IN GILDED FRAME, INSCRIBED IN GOLD LETTERS ON A BLUE 

GROUND WITH THE Hrprew worps: New Moon.—In the Pentateuch 
the new moon festival is enumerated among those which were ob- 
served by additional sacrifices, Numbers xxviii, 11-15, and whose ap- 
pearance was heralded by the sounding of trumpets, Numbers x, 10. 
The day is referred to as a sacred one also in I Samuel xx, 5-18; IT 
Kings iv, 23; Isaiah 1, 13, 14; Ixvi, 23; Ezekiel xlvi, 1, 3; Hosea ii, 13; 

Amos vill, 5. Some modern Jews observe the new moon day by re- 
citing, in the open air and facing the moon, special prayers, which 
devotion is called “ Blessing of the Moon” (birhath ha-hodesh), 
and abstaining from unnecessary work. Dimensions, 11 by 6 inches. 
(Cat. No, 1429, U.S.N.M.) 
Lent by Mr. David Sulzberger. 

PASSOVER. 

The feast of Passover is celebrated in commemoration of the deliv- 

erance of Israel from the bondage of Egypt, as related in the first 
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chapters of the book of Exodus. It begins on the evening of the 14th 
of Nisan (March-April) and continues, with the Jews who live in 
Palestine, for seven days, with those in other places for eight days. 
It is the first of the three pilgrimage festivals (shalosh regalim), 
the others being the feast of the weeks, or Shabuoth, occurring seven 

weeks after Passover, at the close of the spring harvest, now chiefly 
observed in commemoration of the giving of the Torah, and the feast 
of Tabernacles or booths Sukkoth (for which see below.)* Passover 
thus begins the ecclesiastical year.? 

73. Lirurcy ror rHe Turee Festivats (mahzor, 1. e., cycle) con- 
TAINING THE PARTICULAR PRAYERS, HYMNS, AND SCRIPTURE LESSONS 
INCORPORATED IN THE SERVICE OF THE SYNAGOGUE FOR THE THREE 
FEsTIVALS, ACCORDING TO THE RITE OF THE PorruGcuEsE JEws (Sefar- 

dim).—Printed in Amsterdam, Holland, in 5488 A. M. (=1728 

A. D:), (Cat. No. 3690, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

OBSERVANCE OF PASSOVER IN THE JEWISH HOME. 

In ancient times the celebration of Passover centered around the 

Paschal lamb. As it could not be slaughtered outside of the sanc- 
tuary,” its use ceased with the destruction of the Temple, and the 
eating of unleavened bread, or maggoth, is now the principal feature 

of the Passover feast. The eating or even the keeping of anything 
leavened or fermented (hameg¢) is strictly prohibited,’ hence the Pass- 
over is also called the * feast of unleavened bread.” ° On the evening 
preceding Passover the ceremony of “searching for leaven” (bed?- 
gath hamegc) takes place. The head of the house, furnished with a 

wax taper, a wooden spoon, and a feather brush, goes over the whole 

house and gathers all suspicious crumbs into the spoon. These are 
burned on the morning of the 14th of Nisan in the courtyard (67 wr 

hameg), both ceremonies being accompanied by benedictions. In 
the evening the feast begins with a service in the synagogue. In the 

home the evening meal is of the nature of a commemoration service, 

called seder—order, arrangement, or programme. At the head of 

the table are cushioned chairs or lounges for the master and mistress 
of the house to recline on, as was done and is still customary in the 
Orient among the high and freeborn. On the table are the articles 
emblematic of the events commemorated. These are: Three maccoth, 

or cakes of unleavened bread, baked in the shape of large, thin, round 

@Compare Exodus xxiii, 14-17; xxxiv, 23; Deuteronomy xvi, 16. 

6’ Compare Exodus xii, 2; Leviticus xxiii, 5; Numbers xxviii, 16. 

© Compare Deuteronomy xvi, 2. 

@Compare Exodus xxii, 19; xxiii, 7; Deuteronomy xvi, 3 and 4. 

€ Exodus xxiii, 15, 
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crackers, the “ bread of affliction,’ * a piece of roasted meat, usually 
the bone of a lamb, representing the Passover lamb; bitter herbs, 

usually horse radish (maror), in commemoration of the “ embittering 
of life ” which Israel suffered in Egyptian servitude; a roasted egg, 
in memory of the festal sacrifice (hagigah) offered in the Temple; 

a compound of almond, apples, and sirup, which has the color of 
brick clay (haroseth), in commemoration of the labor of brickmaking 
the Israelites performed in Egypt ¢ and into which the bitter herbs 
are dipped before they are partaken of; green herbs—parsley or 
lettuce (karpas)—as the “ food of poverty;” a cup of salt water, in 
which the green herbs are dipped to represent the hyssop dipped in 
the blood of the Paschal lamb.“ There are, besides, wine in cups or 

glasses for each at the table, as everyone assisting at the celebration 
is supposed to partake of four cups of wine. 

The service begins with Aiddush, as on Sabbath and other festi- 
vals. The family then sits down and the hagadah, 1. e., narration, 
consisting of an account of the sufferings of Israel at the hands of the 
Egyptians and their miraculous deliverance by God, accompanied 
by psalms and hymns, is recited. At appropriate passages of the- 

hagadah the articles mentioned above are partaken of, symbolical 
ceremonies performed, and the evening meal is eaten. 

74. Lirurcy or tHE Passover mMpaL, hagadah—In Hebrew and 
Spanish, with maps and illustrations. Printed in London, 5573 A. M. 
(=1813 A. D.) During the semiritual meal of the Passover feast, 
called seder, the hagadah, 1. e., narration, consisting of an account 

of the sufferings of Israel at the hands of the Egyptians and their 
miraculous deliverance by God, is recited, accompanied with psalms 
and hymns. Dimensions, 94 inches by 7? inches. London, England. 
(Cat. No. 217678, U.S.N.M.) 

75. Lirurey or THe Passover MEAL (hagadah).—The same as No. 

74, (Cat. No. 3691, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
76. Two CUSHIONS, USED TO LEAN UPON AT THE PASSOVER MEAL, OR 

seprr.—Made of green silk and richly embroidered in gold and sill, 

in Samacoy, Bulgaria, in the eighteenth century. Length, 19 inches; 
width, 163 inches. Plate LX XXII, Cat. No. 154600, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
77. Ewer AND BASIN, USED FOR THE ABLUTION AT THE PASSOVER 

MEAL, OR SEDER.—Gilt bronze repoussé and cased work. Height of 
ewer, 13 inches; diameter of base, 7 inches; height of basin, Be 

inches; diameter, 144 inches. (Plate LX XXIII, Cat. No. sores 
U.S.N.M.) Washing of the hands (netilath yadayim) by pouring 
water over them is observed by the Jews before prayer and before 

@Deuteronomy xvi, 3. © Wxodus i, 14. ¢Ibid., 14; v. 7 ff. ¢Ibid., xii, 22. 

€ See p. 715. 
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meals, sometimes also before saying grace after meals. The custom 
is also referred to in the New Testament.? 

Lent by Hadji Ephraim Benguiat. 

78. Passover pisu.—Used at the Passover meal, or seder, to hold 

the maccoth and the other symbolical articles of the service. Made 
by the Jews of Spain in the thirteenth century, glazed in Italy in 
the sixteenth century. On its surface are painted the benediction of 
kiddush and the sixteen words containing the programme of the cere- 
monies performed during the Seder, and four vignettes representing 
the family in the various stages of the service. Height, 34+ inches; 
diameter, 183 inches. (Plate LX XXIV, Cat. No. 154594, U.S.N.ML) 

Lent by Hadji Ephraim Benguiat. 
79. Brass PLATE USED AT THE Passover MEAL.—Adorned with ani- 

mal figures and flowers and containing an Arabic inscription in 
Hebrew characters. Made in Constantinople. Diameter, 26 inches. 
(Plate LX X XV, Cat. No. 130291, U.S.N.M.) 

80. Sttver Passover PLATE.—Embossed and chased with interlaced 

scrolls and seven medallions on the border, representing the Patri- 
archs, Abraham, Isaac, Jacob, Moses, Aaron, David, and Solomon.? 

Italian Renaissance period. Diameter, 234 inches. (Plate 
LXXXVI, Cat. No. 3673, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

81. Passover pisH.—Made of pewter. Engraved with parts of the 

liturgy recited at the Passover meal (sede). Diameter, 144 inches. 
(Cat. No. 248921, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

82. Passover cLorn.—Made of white silk, in Jerusalem. Stamped 
.with the principal prayers recited at the Passover meal, or seder, and 
illuminated with representations of the Temple Mount and other 
buildings of the city of Jerusalem; as also with the cities of Jericho 
and Shechem; with the candlestick (menorah) ; and the tables of the 

Law (Lecalogue). Measurements, 18 by 18 inches. (Cat. No. 

155263, U.S.N.M.) 
Gift of Moses A. Dropsie, Esq. 

85. Cover FoR THE UNLEAVENED BREAD, OR MACCOTH, USED AT THE 

PASSOVER MEAL, OR SEDER.—Linen, embroidered in silk. Made in 

Chalcis (Euboea), Greece, in the seventeenth century. Measure- 
ments, 164 by 15 inches. (Plate LXXXVII, Cat. No. 154599, 

U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
84. Brass DISH, USED FOR HOLDING THE GREEN HERBS AT THE Pass- 

OVER MEAL, OR SEDER.—Chased work. Made in Venice, Italy, in the 

Compare Matthew xv, 2; Mark vii, 2; and Luke xi, 38. 

’May also have been used for the ablution of the priests before blessing of 

the people on festivals. 
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fifteenth century. Height, 34 inches; diameter, 173 inches. (Cat. 

No. 154595, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
85. CovEeR FOR THE GREEN HERBS, USED AT THE PASSOVER MEAL, OR 

sppeR.—Purple-colored silk, embroidered in silver and gold. Made 

in Chios (an island off the coast of Asia Minor) in the eighteenth 
century. Measurements, 21 by 19 inches. (Plate LAX XVIII, Cat. 

No. 154597, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
86. Pewrer Passover Puiare.—Made in Tetennausen, Germany. 

Diameter, 15 inches. (Cat. No. 180299, U.S.N.M.) 

87. ENAMELED SAUCER AND Stiver Sproon.—Used for the compound 
of almonds, apples, and other fruit, or haroseth, at the Passover meal, 
or seder. Height of saucer, § inch; diameter, 45 inches; length of 
spoon, 54 inches. (Plate LXXXIX, fig. 3, Cat. No. 154596, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
88. ANTIQUE CHINA Cup.—Used for the salt water at the Passover 

meal, or seder. Height, 14 inches; diameter, 24 inches. (Plate 

LXXXIX, fig. 2, Cat. No. 154618, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
89. Twetve wine Guases.—Used for the drinking of the “ four 

cups” (arba‘ kosoth) at the Passover meal, or seder. Cut glass with 

gilded rims, and engraved with scenes from human life (the two 
glasses on the plate, for instance, represent a woman at the loom and 
a sailing vessel, the others being a woman spinning; a rural idyl; a 
harvesting scene; a country homestead; a landscape; a chariot race ; 

a house with its inhabitants; a hunting scene). Made in the seven- 

teenth century. Height of each glass, 44 inches; diameter, 1% inches. 

(Plate LX X XIX, fig. 1, Cat. No. 154593, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
90. Ereur Strver Curs.—Used for the drinking of the “four cups.” 

Engraved with floral designs and buildings. Measurements, height. 
54 ches and 44 inches; diameter, 24 and 1% inches. (Cat. No. 4553, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
91. Guass And Puiate.—Used for the counting of the ten plagues 

inflicted on the Egyptians. Height of glass, 64 inches; diameters, 
54 inches and 32 inches; height of plate, 1 inch; diameter, 8} inches. 
(Plate “XC, Cat: No: 1290, U:S:N-M_). During the reciting of 
the account of the deliverance from Egyptian servitude in the liturgy 
of the seder, or hagadah, at the mention of the ten plagues sent 
against the Egyptians (compare Exodus vii-xi1) a drop of wine is 
poured out from a glass into a plate at the mention of each plague, 
or sometimes is dipped out with the finger. 

Lent by Hadji Ephraim Benguiat. 
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92. BowL OF CUT GLASS, WITH GILDED RIM.—Used at the Passover 

meal. Measurements, height, 24 inches; diameter, 5% inches. (Cat. 

No. 4554, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. ° 
93. Cover ror Passover pisH.—Silk emproidery on linen. Italian 

work of the early sixteenth century. Measurements, height, 224 
inches: width, 2 feet 74 inches. (Cat. No. 4552, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
94, Piece or BrocapE.—Used as tablecloth at the Passover meal, or 

seder. Measurements, 3 feet 104 inches by 1 foot 64 inches. (Cat. 
No. 154596, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
95. Taste Center.—Used at the Passover meal, or seder. Linen, 

with edge and corners richly embroidered in silk and gold. Made in 
Janina, Turkey, in the seventeenth century. Length, 3 feet 10 inches; 
width, 1 foot 7 inches. (Plate XCI, Cat. No. 154601, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
96. Servretre.—Used at the Passover meal, or seder. Woolen, 

with lace edge worked in silver and silk. Made in Chios in the six- 
teenth century. Length, 4 feet 3 inches; width, 1 foot 7 inches. 

(Cat. No. 154598, U.S.N.M.) 
Lent by Hadji Ephraim Benguwiat. 
97. Omer Taster.—Manuscript in gilded frame. 
The harvest season was formally opened with a ceremony of waving 

a sheaf of barley in the Sanctuary on the second day of the Passover 
feast, which began on the 15th of Nisan (March-April). Before this 
ceremony took place the harvesting of grain was forbidden: ¢ “And 
ye shall eat neither bread, nor parched corn, nor fresh ears, until this 
selfsame day, until ye have brought the oblation of your God.” From 
that day seven weeks, or forty-nine days, were counted,” to the feast 
of Pentecost; hence its Hebrew name Hag ha-Shabuoth “ feast of 
Weeks,” and the usual English name “ Pentecost,’ which is the 
revtnkootn pentekoste, meaning the fiftieth day. It is also called 
“feast of harvest,’¢ because the grain harvest then approached its 
close, and “ day of first fruits,” 7 because two loaves of bread from the 
new wheat were offered on that feast.©. With the destruction of the 
Temple the ceremony of waving the sheaf in the Sanctuary neces- 
sarily fell away, but the counting is still observed and the prayers 

@ Leviticus xxiii, 14. 

+ Leviticus xxiii, 15; Deuteronomy xvi, 9. 

© Hxodus xxiii, 16. 

@Numbers xxviii, 26.—Compare Exodus xxxiv, 22. 

© Leviticus xxiii, 17. Since the dispersion Pentecost has been connected by 

tradition with the day on which the Law (Torah) was given on Mount Sinai, 

and the festival is called hag mattan torah, the feast of giving the Law. 
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contained in the tablet form part of the liturgy during the time from 
Passover to Pentecost. 

This tablet is used in the synagogue for reckoning the period 
between Passover and Pentecost. The tablet is in Hebrew. It con- 
tains the words: * Blessed art thou, O Lord our God, King of the 
universe, who has sanctified us with His commandments and com- 

manded us to count the Omer.” Then follows the count (in Hebrew), 
and below it the words: “ May the Lord restore the worship of the 
temple speedily in our days,” and Psalm Ixvii. The letters H,S, and 
D on the left, mean, respectively, Omer (written Homer by the 

Spanish Jews), week (Sabbath), and day. The figures on the right 
indicate that it is the forty-seventh day of Omer, i. e., six weeks and 
five days. Measurements, height, 2 feet 6 inches; width, 2 feet. 
(Plate XCII, Cat. No. 154404, U.S.N.M.) 
Lent by Mr. David Sulzberger. 

NEW YEAR (ROSH HA-SHANAH ) > THE PENITENTIAL SEASON. 

98. Ram’s Horn (shofar).—Im ancient times the horn or shofar 
was used, according to the Pentateuch, for the announcement of the 

New Moon and soiemn festivals,? for the proclamation of the year 

of release (Sabbatical year),’ and above all for military purposes, 
like the modern bugle, to give the signal for going out to battle, for 
the announcement of a victory, and for a recall of the troops. It 
was also used as a musical instrument in religious processions.@ 

At present the shofar is especially employed during the penitential 
season, Which begins with the Ist of the month Ellul (August- 
September) and culminates on the Day of Atonement (Vom kippur) 
on the 10th of Tishri (September-October). During the month of 
Ellul the shofar is sounded three times at the close of the morning 
service each day, with the exception of the Sabbaths, in some congre- 
gations and in others at the evening service. On the Ist of Tishri, 
the beginning of the civil year (Rosh ha-shana), one of the most 
solemn of the Jewish holy days, and the “ memorial of blowing of 
trumpets,” ¢ thirty blasts, among the Sefardim seventy-two, are 
sounded on the shofar in the middle of the morning service, after the 

reading of the day’s lesson from the Torah, and before the “ addi- 
tional service” (musaf). On Atonement Day the shofar is sounded 
once, among the Sefardim four times, at the close of the concluding 
service (ne‘tdah), and on the seventh day of Tabernacles (/Zoshanna 
Rabba) it is sounded at each of the seven circuits. The shofar is 

*Numbers x, 10. Compare Psalms Ixxxi, 4. 

» Leviticus xxv, 9. 

© Numbers x, 1-9. 

@TI Samuel vi, 15; I Chronicles xy, 28. Compare Psalms xeviii, 6; cl. 3. 

€ Leviticus xxxii, 24. Compare Numbers xxix, 1. 
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usually made of a ram’s horn, but the goat’s horn is also employed.¢ 
(Plate XCIII, fig. 1, Cat. No. 154589, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
99. Ram’s Horn (shofar).—(Cat No. 95142, U.S.N.M.) 

100. MANUSCRIPT WRITTEN ON ET Eo aceaaiis, 14 by 94 
inches. Mystical interpretation of the significance of the blowing of 
the shofar. Tunis, North Africa. (Cat. No. 217695, U.S.N.M.) 

101. Lrrurcy ror New YeEar’s Day 1n Hesrew.—Containing the 
particular prayers and Scripture lessons of the service on New Year’s 
Day. Printed 5486 A. M. (1726) in Amsterdam, Holland. (Cat. No. 
3689, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
102. Lirurcy or New Year’s Day in THE Maratur Lancuace.— 

Used by the Beni-Israel, the native Jews of India. (Cat. No. 154572 
U:S.N.M_) 

Lent by Rey. Henry Cohen. 
103. Lirurcy ror THE Day or ATONEMENT IN THE Maratut Lan- 

cuacE. (Cat. No. 154568, U.S.N.M.) 
Lent by Rev. Henry Cohen. - 
104. Proprriarory Prayers (selihoth) IN THE Mararut Lan- 

GuAGE.—Propitiatory prayers are poetical compositions, sometimes in 
form of litanies, expressive of confession of sin and supplication for 

God’s mercy and forgiveness, hence their Hebrew name, se/éhoth, for- 
giveness. They are recited during the penitential season and on fast 
days. (Cat. No. 154571, U.S.N.M.) 

Lent by Rev, Hetry Cohen. 

THE FEAST OF TABERNACLES, OR BOOTHS (SUKKOTH). 

105. CURTAIN FOR THE BOOTH OR TENT (sukkah) oF THE FRAST OF 

Tapernacirs.—Made of linen and silk, with gold threads in the edge, 
by the Beduins of Jerusalem in the eighteenth century. 

The Feast of Tabernacles takes place on the 15th of Tishri (Sep- 
tember-October), and continues, according to Leviticus xxxiil, 39-48, 

seven days, with an eighth day for the conclusion of the feast, to 
which is added the feast of the “ Rejoicing of the Law,” thus extend- 
ing it to nine days. It is celebrated in remembrance of the wandering 
of the Israelites through the desert, where they dwelt in booths or 
tents.’ In ancient times the feast was coincident with the harvest sea- 
son and was a feast of thanksgiving.c Tt was one of the most impor- 
tant and joyous of the three pilgrimage festivals. The most character- 

“Compare Cyrus Adler, The Shofar, its Use and Origin. (Proceedings, U. S 
National Museum, XVI, pp. 287-301; Report, U. S. National Museum, 1892, pp. 
437-450. ) 
’Compare Leviticus xxiii, 43. 
“Leviticus xxiii, 39; Exodus xxiii, Ma? ROOT, 274, 

Sg -t) eo 
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istic feature of the celebration of this feast is the dwelling in booths 
or tents, whence is derived its Hebrew name, Sukkoth, or, more fully, 
hag ha-sukkoth, the feast of booths. The booth has three sides of 
wood, usually boards or planks, while the fourth side, on which is the 

entrance, is hung with a curtain. It must be erected in the open air 
and covered with green branches and leaves, affording protection 
against the sun by day, but permitting a small portion of the sky to 
be seen and the stars to show at mght. Inside it is usually adorned 
with draperies and garlands. Being the “ dwelling place ”¢ during 
the festival, the meals are taken in the booth, and especially pious 
people even sleep in it. Sick and feeble people, however, are exempt 
from the obligation of “ dwelling in tents,” and the precept is gen- 
erally suspended in inclement weather. Length, 10 feet 2 inches; 
width, 6 feet 4 inches. (Cat. No. 154590, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

106. Currain Tin.—Linen, with edges embroidered in gold and silk. 
Made by the Jews of Smyrna, Asia Minor, in the seventeenth century. 
Length, 8 feet; width, 84 inches. (Cat. No. 154617, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
107. Fourteen TAB.ets, USED FoR THE DECORATION OF THE BootH.— 

The tablets are manuscripts on paper inscribed partly with passages 
from the Bible, partly with original Hebrew compositions bearing on 
the feast of Tabernacles and the residing in the booth. One con- 
tains, in addition to the tables of the Law, surmounted by the three 

crowns of the Law, Priesthood, and Kingdom, the whole of the book 

of Ecclesiastes, which is the roll (megillah) read on the feast of 

Tabernacles. It is artistically written to form various geometrical 
figures and shapes of birds and flowers. Another is inscribed in the 
same manner with portions of the book of Proverbs and Canticles, 
etc. (Cat. Nos. 217679-685, U.S.N.M.) 

108. Luias anp Ernroe in A Sttver Box.—The lulab and ethrog, 
the former being the shoot of the palm bound up with myrtle and 
willow branches, the latter the fruit of the citron tree (a variety of 
the Citrus medica), are used by the Jews at the feast of Tabernacles 
(15-22 of Tishri=September-October) in pursuance of Leviticus 
xxi, 40: “And ye shall take unto you, on the first day, the fruit of 
goodly trees, branches of palm trees, and boughs of thick trees, and 
willows of the brook, and ye shall rejoice before the Lord, your Ged, 
seven days.” At certain stages of the liturgy the lulab and ethrog, 
the former being held in the right hand, the latter in the left, are 

waved up and down and to all points of the compass, in acknowl- 
edgment of God’s sovereignty over nature. After the additional 
service (musaf) each day-a processional circuit (hakkafah) is made 

“Leviticus xxiii, 42: 

Proc. N. M. vol. xxxivy—08——"_47 
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with the lulab and ethrog around the reading desk (as was done in 

the Temple around the altar) on which the Torah scroll is held in 

an upright position, while reciting the prayers, beginning and clos- 
ing with the invocation “ Hosanna.” On the seventh day seven 
such processions take place, and willow branches are beaten on the 
benches, and this day is therefore called oshauna Rabba, the day of 
the great Hosanna. Length of the lulab, 4 feet 7 inches; height of 
silver box, 6 inches; diameters, 3 and 21 inches. (Plate XCIV, Cat. 

Nos. 3636 and 38687, U.S .N.M.) 

109. Lutas anp Eruroc. (Cat. No. 154448, U.S.N.M.) 

Gift of Mr. David Sulzberger. 
110. Lutas anp ErHroG IN A GLASS cur. Cat. Nos. 3687 and 3637, 

ESN Ms) 
Lent by Hadji Ephraim Benguiat. 
111. Lunas aNnp Eruroc. Cat. Nos. 4567 and 3710, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

THE FEAST OF HANUKAH (DEDICATION ). 

112. HanuKxan Lamp.—Made of copper, probably of Dutch origin. 
The feast of dedication or Hanukah (the latest addition to the 

cycle of Jewish festivals) is celebrated for eight days, beginning with 
the 25th of Kislew (December-January), in commemoration of the 

purification of the Temple and the restoration of the service after 
the deliverance of Jerusalem from the oppressions of Antiochus 
Epiphanes, King of Syria, by the Maccabees in 164 B. C. The iusti- 
tution of this festival is related in I Maccabees iv, 47-59. In the 

New Testament (John x, 22) it is mentioned under the name of 

éyxaina (enkainia), “ dedication.” The principal feature in the ob- 
servance of this festival is the lighting of lights in the synagogue, 
as well as in private houses, whence it is also called the “ feast of 
lights.” (Compare Josephus, Antiquities, xi, 7, 7.) 

On the first night one light is lit, on the second two, and so on to 

the eighth. The lights are set in a place where people on the street 
may see them, in the window or by the door. They are considered 

sacred, and must not be employed for any ordinary purpose. For 
this reason a “servant light” (shammash) is placed next to them, 
which is used in lighting them. Rabbinical tradition accounts for 
this feature of the feast by the story that when the priests entered the 
sanctuary after the Syrians had been driven out, to light the per- 
petual lamp, they found a vial of sacred oil unpolluted, which, under 

ordinary circumstances, was only sufficient for one night, but by a 

miracle lasted for eight nights, until new oil could be prepared for 

the lamps of the candlestick. 

When possible, lamps burning olive oil are to be used, though fre- 

quently candles made of pure beeswax are employed. In the syna- 
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gogues there is usually for this purpose a lamp made after the form 
of the candlestick (menorah) of the tabernacle and temple, as de- 
scribed in Exodus xxv, 31-140. Measurements, 104 inches long; 2° 

inches wide. (Plate LX XVIII, fig. 2, Cat. No. 1380295, U.S.N.M.) 

113. Hanuxan Lamp.—Made of brass. Height, 74 inches; width 
at base, 64 inches. (Plate XCITI, fig. 2, Cat. No. 154591, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
114. Hanuxan Lamp.—Made of brass, in the seventeenth century. 

Represents the temple front, with the word “Jerusalem ” in Hebrew. 
Height, 104 inches; width, 84 inches. (Cat. No. 3674, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
— 115. Smiver Hanuxan Lamp.—Repoussé work. Adorned with a 

flower vase in the center, surrounded by other floral designs and sur- 
mounted by a crown. Measurements, 7? inches high, 7 inches wide. 
(Plate XCV, fig. 1, Cat. No. 248922, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

116. Hanuxan Lamp.—Made of brass, hammered work. In the 

center is a heart with the Hebrew words in relief: “To kindle the 
heht of Hanukah.” Lions on either side support a crown. Meas- 
urements, 10 inches high, 11 inches wide. (Plate XCV, fig. 2, Cat. 
No. 248923, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

117. Hanuxan Lawr.—Made of brass. Measurements, 5 inches 

high; 94 inches wide. (Cat. No. 4831, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

THE FEAST OF ESTHER (PURIM). 

118. Rout or rue Book or Estuer.—Parchment scroll inserted in 

a revolving silver case, with marginal illuminations illustrating the 

events narrated in the book. Written in Venice, Italy, in the seven- 
teenth century. The silver case was once in possession of the Jews of 
Granada, Spain. 

Five of the shorter books of the Bible—Canticles, Ruth, Eecle- 
siastes, Lamentations, and Esther—are called the “ Five Rolls” 

(hamesh megilloth), and are read on special occasions during the 

service in the synagogue, namely, Canticles on Passover, Ruth on 
Pentecost or Feast of Weeks, Ecclesiastes on Tabernacles, Lamenta- 
tions on the 9th of Ab, and Esther on the Feast of Purim. The first 
three are read privately by each member from his own copy during a 
pause in the public service (between the first part of the liturgy and 
the reading of the Torah), The Lamentations are chanted by the 

leader and members of the congregation, each reading a chapter, dur- 
ing the services of the 9th of Ab (August) in commemoration of the 
destruction of the Temple of Jerusalem. Still more ceremony is at- 
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{ached to the reading of the Book of Esther, which takes place during 
the services of the Feast of Purim, and is celebrated on the 15th of 

Adar -(March-April) to commemorate the deliverance of the Jews of 

Persia from the machinations of Haman. For this purpose a parch- 
ment scroll, written in the same manner as the Pentateuch (see The 
Torah Scroll, p. 706), is used. The reading takes place from the same 
desk as that of the Torah, and is preceded and followed by a benedic- 
tion. At certain passages the congregation joins in, reciting them 
before the public reader. The Book of Esther is therefore known as 
the roll (megillah). Another feature of the feast of Esther or Purim 

is the presenting of gifts to friends and the poor. Height of scroll, 
S inches. (Plate XCVI, fig. 1, Cat. No. 154592, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
119. Rou. or tHe Book or Esrnuer.—Parchment scroll inserted in a 

revolving silver case. Written in Smyrna, Asia Minor, in the 
eighteenth century. The case was once in possession of the Jews of 
Granada, Spain. Height of scroll, 8 inches. Plate XCVI, fig. 
9, Cat. No. 154592", U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. ~ 
120. Rott or tHe Book or Esrner.—Written in columns of eight 

lines and about an inch wide, on a scroll of vellum seven-eighths of 
an inch wide, and inserted in a hexagonal revolving silver case, sur- 
mounted by a cupola, from which rises a crescent and star, the emblem 
of the Mohammedan peoples. Height of case, 1} inches; diameter, 

1 inch.. Made in Fez, Morocco. (Plate XCVI, fig. 3, Cat. No. 

158347, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
121. BeNEDICTIONS RECITED AT THE READING OF THE MEGILLAH.— 

Manuscript, written on leather. Measurements, 73 by 5 inches. (Cat. 

No. 158464, U.S.N.M.) 
122. Boox or Esrner.—Manuscript, written on parchment. The 

columns of the text are divided by columns in pen and ink drawing. 
The margins on top and at bottom are illuminated, likewise in pen 
and ink drawings, with floral designs and scenes illustrating the 
events narrated in the book. Height, 10 inches. (Cat. No. 3684, 
U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
123. Sinver CASE For THE Book or Estuer.—With designs of vases 

and flowers in hammered work. Height, 134 inches. (Cat. No. 3635, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
124. Manuscript or THE Book or Estuer.—lInserted into a case of 

olive wood carved with a representation of the Temple. Made in 
Jerusalem. Height, 8 inches. (Cat. No. 134763, U.S.N.M.). 

Lent by Mr. David Sulzberger. 
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125. Manuscript or THE Book or Esrurer.—Written on leather. 

Height, 7 inches. (Cat. No. 158465, U.S.N.M.) 

IV. OBJECTS USED ON SPECIAL OCCASIONS AND INCIDENTS OF LIFE. 

126. SiLvVER SET OF INSTRUMENTS USED AT THE RITE OF CIRCUMCI- 
s1on.—Consisting of knives, scissors, shields, platters, boxes for pow- 

ders, ete. 

The rite of circumcision (mélah) is practiced in pursuance of 
Genesis xvil, 10-12: “ This is My covenant, which ye shall keep, be- 
tween me and you and thy seed after thee; every male among you 
shall be circumcised. And ye shall be circumcised in the flesh of your 
foreskin; and it shall be a token of a covenant betwixt me and you. 
And he that is eight days old shall be circumcised among you, every 
male throughout your generation.” Circumcision is accordingly per- 
formed on the eighth day after the child’s birth. But in case of sick 
or weak children it is postponed until they are strong enough to 
undergo the operation. The performance of the rite of circumcision 

is accompanied by the recital of prayers and benedictions and is com- 
bined with the naming of the child. 

Circumcision was common in Egypt as early as the fourth dynasty.? 
At the present day it prevails among the Kaffirs and some negro 
tribes of Africa, in parts of Australia, in many of the South Sea 
Islands, and it is said to be practiced by the Abyssinian Christians 
as a national custom. Early Spanish travelers found it to be prevalent 
in the West Indies, Mexico, and among tribes in South America. It 
is a common rite among Mohammedans everywhere. (Cat. No. 3631, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
127. SILVER CUP AND KNIFE USED AT CIRCUMCISION. (Plate LX XXIJI, 

figs. 1-3, Cat. No. 154434, U.S.N.M.) 
128. LirurGy OF THE RITES OF CIRCUMCISION AND REDEMPTION OF 

THE FIRSTBORN.—Manuscript, written on parchment. Dated, 1840. 

The redemption of the firstborn (pidyon ha-ben) 1s observed in com- 
pliance with Exodus xiii, 2, 12-15, compare Numbers xvii. 15, ac- 
cording to which the firstborn was considered as particularly belong- 
ing to God because when the Lord slew the firstborn in the land of 
Egypt He spared the firstborn of the Israelites. The rite takes place 
on the thirty-first day after the child’s birth, and consists, in accord- 
ance with Numbers xviii, 16, in the parents giving a sum to the value 
of 5 shekels (about $2.50) to a priest, i. e.,a descendant of Aaron. If 
either of the parents belongs to the family of Aaron, or to the tribe 
of Levi, the child need not be redeemed. The law applies only to 

-the firstborn of the mother, but not of the father. The ceremony is 

@Compare Luke i, 59; ii, 21. 

> Compare Herodotus ii, 36, 87, 104; Wilkinson, Ancient Egypt, ch. xy. 
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accompanied by prayers and benedictions, and, like circumcision, 18 

the occasion of a festival. (Cat. No. 156047, U.S.N.M.) 

129. WRAPPER USED ON THE OCCASION OF CARRYING A CHILD TO SYNA- 

cocur.—Linen with embroidered inscription in Hebrew reading: 

“ Jacob, surnamed Kapel, son of Naphthali Shalita, surnamed Hirsh 
Heller, born Wednesday, the 15th of Shebat (January—February) 
5604 (1844). May the Lord let him grow up to the study of the 
Torah, to marriage and good w orks. Amen. Selah.” Made in 

France. 
Among Jews it is the custom when a child is brought for the first 

time to the synagogue that the father takes it to the desk, where the 
lesson from the Law is read during service, and presents a wrapper 
for the Torah scroll. Length, 9 feet 4 inches; width, 6 inches. 
(Plate XCVIT, Cat. No. 154605, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. : 

WRAPPER USED ON THE OCCASION OF CARRYING A CHILD TO SYNA- 

cocuE.—Made of white linen, and embroidered in variegated silk 
with figures of plants, birds, and animals, and Hebrew inscription, 
giving the name of the child as Meir, son of Judah Gomperz, born 
5D12 cy M. (1812 A. D.). Length, 12 feet; width, 74 inches. (Cat. 

No. 4555, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
131. WRAPPER USED ON THE OCCASION OF CARRYING A CHILD TO SYN- 

AcocuE. (Similar to No. 130). Length, 9 feet 7 inches; width, 7 
inches. (Cat. No. 5556, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
132. WRAPPER USED ON THE OCCASION OF CARRYING A CHILD TO SYN- 

AGocuE.—Made of linen, embroidered with Hebrew inscription, giv- 
ing the name of the child as David, son of Judah, born 5598 A. M. 
(1838 A. D.). Length, 11 feet 3 inches; width, 7} inches. (Cat. No. 

154447, U.S.N.M.) ; 

Gift of Mr. David Sulzberger. 
133. Ope or a Styum.—Written on parchment and richly illumi- 

nated. 
With the orthodox Jews the study of the Bible, and especially of 

the Pentateuch or Zorah, is considered a religious duty as well as a 
means of culture. As soon, therefore, as the young scholar has mas- 
tered the elements of Hebrew he studies in school the Pentateuch 
with some standard commentaries. His first reading through of 
the whole Pentateuch is sometimes the occasion of a family festival, 
called siyum, 1. e., completion. The young student recites passages 
from the Pentateuch or makes a short speech, and receives presents. 
from relatives and friends. 

This also takes place sometimes after the finishing of a tract of the 
Talmud. This ode by an unknown poet celebrates such a siyum of a 
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young student of a prominent family in Rome, named Isaac Berach- 
yah, son of Mordechai Raphael. 

After an introductory historical note the ode relates the merits and 
virtues of the family of the student, and extols the advantages of the 
study of the sacred law of God. The singing of the ode was dis- 
tributed to different voices, which are marked at the various stanzas. 

The margin contains, besides the arms of the family and some sym- 
bolical figures, the last parashah or pericope, which is read in the 
synagogue on the last Sabbath of the year, Deuteronomy, xxxiii-— 
xxxiv (the blessing of Moses and the record of his death). (Plate 
XCVIII, Cat: No. 15463¥7 U.S.N.M.) Measurements, 234 by 18 
inches. 

134. Marriace Contracr.—Manuscript written on parchment and 
illuminated. 

Marriage is usually preceded by an engagement or betrothal, on 
which occasion it is customary among some Jews to draw up a formal 
writ of agreement between the bride and groom, whence the ceremony 
is called tenaim, “ articles of agreement,” which set forth the stipula- 
tions preliminary to the agreement to marry. The marriage cere- 
mony takes place under a canopy (huppah) of silk or velvet about. 
two yards square, supported by four poles. The bride and _ bride- 
groom are led under it by their parents and friends. The rabbi, or 
anyone competent to perform the ceremony, takes a cup of wine, and 
after pronouncing an appropriate blessing, gives it to the bride and 
bridegroom to taste. The bridegroom then places a ring on the finger 
of the bride with the words: “ Behold, thou art wedded to me by this 
ring, according to the law of Moses and Israel.” This act, which is 
called sanctification or consecration (Aiddushin), in itself makes the 
marriage valid. Then the marriage contract is read. This is written 
in an Aramaic dialect after an established form usually beginning 
with the words: “ Under good auspices, and with good luck to bride- 
groom and bride, ‘ Whoso findeth a wife findeth a good thing, and 
obtaineth favor of the Lord.’” It states that the bridegroom agrees 
to take the bride as his lawful wife, and that he will keep, maintain, 
honor, and cherish her, etc., and also specifies the sum he settles upon 
her in case of his death. The minimum of the dowry is fixed by the 
law to be 200 zuz (about $30) for a virgin and 100 (about $15) for a 

widow or divorced woman. To this is usually added what the bride 
has received from her parents and what the husband settles on her 
voluntarily, all of which she gets in case of the death of the husband. 
or of divorce. 

After that the bridegroom crushes an empty glass with his foot 
in remembrance of the destruction of Jerusalem.* The rabbi, or 

“Compare Psalms ¢xxxvii, 5. 
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whosoever performs the ceremony, takes another cup of wine, pro- 
nounces over it seven benedictions, and hands it again to the bride 
and bridegroom, who taste it, and the ceremony is then concluded. 

The contract is dated Rome, in the year of creation 5576 (1816). 
The contracting parties are Elijah Saki and Masal-Tob (Fortune), 
of Castlenuovo. The witnesses to the contract are Joshua Gerson 
Ashkenazi and Michael Hayim Megula. 

The margin is decorated with various symbolical figures, and con- 

tains the liturgy of the wedding ceremony and passages from the 
Bible and the Talmud referring to marriage and married life, 
artistically intertwined in garlands. Above, in the center, are prob- 
ably the arms of the bridegroom; to the right a boy standing on a 
wheel pouring out the horn of plenty, with the motto: “All depends 
on merit and good luck; ” to the left a female figure with tambour- 
ines, and the words: “ Peace and welcome to those nigh and far.” 
Below, to the right, is a female figure holding two burning hearts 
linked together by a chain, with the adage: “A well-mated couple is 
chosen by God ” (marriages are made in heaven) ; to the left another 
female figure holding a tambourine and a flower, with a quotation 
from Isaiah xxxil, 8. The representation at the bottom, of Elijah 
ascending to heaven in a fiery chariot, his mantle falling on his 
disciple and successor Elisha,? was probably suggested by the name of 
the bridegroom. Measurements, 30 by 194 inches. (Plate XCIX, 
Cat. No. 153633, U.S.N.M). 

135. Gotp Werpprnc Rinc.—Made in form of two hands linked. 

The Jewish marriage is made valid by the /iddushin, that is, by 
the bridegroom putting a ring on the hand of the bride while say- 
ing the words: Behold thou art wedded to me by this ring, accord- 
ing to the law of Moses and Israel. (Cat. No. 154435, U.S.N.M.) 

136. Marrrace Contract.—Manuscript, written on parchment and 
illuminated. Dated Rome, 5590 A. M. (1830 A. D.). The con- 

tracting parties are Mahalalel of Susa and Virtuosa Binah. The 
witnesses are Joshua Gerson Ashkenazi and Moses Milano. The 
margin is decorated with floral designs and figures. To the right is 
a female figure holding a crown and an olive branch; to the left 
is that of Justice with scales and sword; while below an old man 

points the young wanderer on the pathway of life heavenward. 
Measurements, 324 by 213 inches. (Cat. No. 154630, U.S.N.M.) 

137. Marriace Contrracr.—Manuscript, written on parchment and 
illuminated. Dated Rome, 5597 A. M. (1887 A. D.). The con-- 
tracting parties are Aaron Marcus and Quintiliana of Capua. The 
witnesses are Joshua Gerson Ashkenazi and Raphael Johannan 
Ephraim Casnulu. The margin is ornamented with floral designs 
and figures. Above is the representation of a young couple bound 

“TT Kings ii, 11-18. 



no. 1630. JEWISH CHREMONIALS—ADLER AND CASANOWICZ. 733 

together by a ribbon w ound around their necks from which a heart 
is suspended. At the bottom is the figure of the high priest in full 
robes, probably suggested by the name of the bridegroom, Aaron. 

Measurements, 34 by 20% inches. (Cat. No. 154631, U.S.N.M.). 

138. Marriace Contracr.—Manuscript, written on parchment and 
illuminated. Dated Rome, 5512 A. M. (1751 A. D.). The con- 

tracting parties are Macliah de Castro and Rebekah Tarmi. The 
witnesses are Mahalalel Modilitani and Hezekiah Amrin. The mar- 

gin is decorated with floral designs and Biblical passages referring 
to marriage and married life. Measurements, 33) by 2032 inches. 
(Cat. No. 154632, U.S.N.M.). 

139. Dee or BerrorHau (tenaim) ann MarriaGE Contract 
(hethubah).—Manuscript, written on parchment and illuminated. 
Dated Livorno (Leghorn, Italy), 5479 A. M. (1719 A. D.). The 
contracting parties are David, son of Abraham Rodriguez Miranda, 
and Dona Esther, daughter of Moses Franco. The decoration is 

in form of a facade of a Greek temple, the columns upholding the 
coats of arms of the bridegroom and bride, which are flanked on 
either side by angelic figures blowing trumpets. The documents— 

the kethubah to the right and the tenaim to the left—are framed 
by a curtain which is raised by two Cupids on either side. On the 
bases of the columns are inscribed, in allusion to the names of the 
bridegroom and bride, the passages: “And David behaved himself 
wisely in all his ways, and the Lord was with him” (TIT Samuel xviii, 
14), and, “And Esther obtained favor in the sight of all of them that 
looked upon her” (Esther 11, 15). Measurements, 37 by 24 inches. 

(Cat. No. 216162, U.S.N.M.) ; 
Lent by Mr. S. S. Howland. 
140. Marriace Contrracr.—Manuscript, written on parchment and 

illuminated. Dated Aquila (or Aquino (?), Italy), 5600 A. M. 
(1840 A. D.). The contracting parties are Simeon Jedidiah, son of 
Jeushin, and Bella Leah, daughter of Eliezer Cohen. The margin is 
decorated with a representation of the city of Jerusalem, the signs of 
the Zodiac, the emblems of the twelve tribes, floral designs, and 
Biblical passages. Measurements, 27 by 19 inches. (Cat. No. 3681, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
141. Marrtace Conrract.—Written on parchment in the so-called 

Rashi or Rabbinical script with gilded initials and decorated borders. 
Height, 12 inches; width, 18} inches. Dated Haskeuy, Constanti- 

nople, the 7th of Tishri (September—October), 5361 A. M. (1601 
A.D.). The contracting parties are Solomon Medinah and Mereada, 
daughter of Moses Firmon. 

Lent by Hadji Ephraim Benguiat. 
142. Marrrace Contracr.—Manuscript, written on parchment and 

illuminated in gold and colors, with flowers and Biblical passages. 
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Dated 5509 A. M: (1749 A. D.). The contracting parties are Joseph 
and Rebekah. Height, 2 feet 9% inches; width, 25} inches. (Cat. 
No. 3680, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
143. Marrrace Contracr.—Written on parchment. The margins 

are richly decorated; of the writing only a few traces are left, which, 
however, exhibit fine workmanship. Height, 20} inches; width, 184 

inches. 
Lent by Hadji Ephraim Benguiat. 
144. BuriaL Prayers.—Manuscript written on parchment. The 

prayers, which are recited at the cemetery at the open grave, are 
expressive of submission to God’s will and include the haddish or 
“holy,” that is, a doxology, acknowledging God’s holiness and great- 

ness. The haddish is repeated at every service during the first year 
of mourning and on the anniversaries of the death. It is beheved by 
many Jews that the recital of the Aaddish benefits the deceased. 
Measurements, 2 feet 2 inches by 9 inches. (Cat. No. 158354, 

U.S.N.M.) 
Gift of Mr. David Sulzberger. 

V. MISCELLANEOUS. 

145. Cosrumr or A Rasp 1y MonamMeEpAn Countries.—Consist- 
ing of trousers, inner robe of striped silk reaching below the knees 
and held by a girdle round the waist, outer coat of cloth, with short, 
ample sleeves, shawl, shoes with goloshes, and headgear of red felt, 
around which a piece of gray silk is twisted hke a turban. When 
the Jews first settled in Mohammedan countries they were compelled 
by a decree to wear a dress different from that of the Mohammedans. 
At present the decree has been suspended, but many of the Jews con- 

tinue to wear a distinctive costume. It is chiefly marked in the color. 
of the turban. That of the Mohammedans is of white muslin or 

cashmere, while the Jews wear black, blue, gray, or light-brown tur- 
bans and generally dull-colored dresses. (Cat. No. 154761, U.S.N.M.) 

146. KNIFE WITH ITS SHEATH, USED FOR SLAUGHTERING OF ANIMALS.— 
The killing of animals, that is mammals and birds, for food is per- 
formed by cutting through the windpipe and gullet, with a perfectly 
sharp and smooth knife called halaf, by a swift motion forward and 
backward across the throat of the animal. The act of slaughtering is 
called shehitah, and the person performing it is called shohet. He 
must be qualified by knowledge and skill. The knife must be thor- 
oughly examined by him before and after the killing, and if it be 
found to have a notch (pegimah), the animal killed with it is ritu- 
ally unfit for fool (terefah). The shehitah is followed by the bedi- 

hah, i. e.. examination, first of the throat of the animal to ascertain 
whether the windpipe and gullet are cut through according to the 

~~ a’ 
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requirements of the Law; then of the various vital organs, especially 
the lungs. If they are found to be in any way tainted with disease, 
the animal is unfit to be eaten. The act of slaughtering is accom- 
panied by benedictions. Length, 25 inches. (Plate LX XVIII, fig. 3, 
Cat. No. 154619, U.S.N.M.) 

Gift of Mr. David Sulzberger. 
147. Brass Tray, Pewrerep.—In the center is, in hammered work, 

a representation of the candlestick (menorah), with the inscription in 
Hebrew: “ To kindle the light of Hanukah, of Sabbath and the fes- 
tivals of the entire year, 5580” (1820), surrounded by a floral de- 
sign. On the rim are the signs of the zodiac with their Hebrew 
names and those of the Hebrew months. Made in Russia. Diameter, 
142 inches. (Cat. No. 4828, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
148. Brass Pats, PewreRED.—In the center is, in hammered work, 

the representation of a building, with the inscription on the rim in 
Hebrew: “ This is the home for the aged in the city of Prague, 5585 ” 
(1825). Made in Russia. Diameter, 82 inches. (Cat. No. 4829, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
149. Brass Pars, pewrerep.—In the center is, in hammered work, 

the representation of a synagogue, with the inscription in Hebrew 
on the rim: “ Synagogue of Jerusalem, 5565” (1805). Made in Rus- 
sia. Diameter, 8? inches. (Cat. No. 4830, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
150. TRAY MADE OF LEAD, COPPERED.—Inscribed in Hebrew with the 

-passages: “ The blessing of the Lord it maketh rich,” and “ The 
righteous eateth to the satisfying of his soul, but the belly of the 
wicked shall want,” Proverbs x, 22; xii, 25, and the name of Isaac 

Beruro. Diameter, 3 feet 34 inches. (Cat. No. 3717, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
151. Mizran.—Manuscript, inscribed with Psalm Ixvii arranged 

in the form of the candlestick (menorah), with the Decalogue, and 
other Biblical passages, and illuminated with the three crowns of the 
Law, priesthood and kingdom, the “shield of David,” and with 

flowers. Mizrah, that is, east, properly the place of the rising sun, 
is used to designate an ornamental picture, hung on the eastern wall 
of a house or in front of the praying desk in the synagogue, to indi- 
eate the direction of the face when at prayer, so as to be turned 
toward Jerusalem. The custom of facing east while at prayer, ob- 
served by the Jews living west of Palestine, is already mentioned, 
Daniel vi, 11. Compare I Kings vill, 38. East of Jerusalem the 
west direction would be chosen; north of Jerusalem the south. (See 
No. 157.) Height, 164 inches; width, 11 inches. (Plate C, Cat. No. 
3683, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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159. Mizran. —Manuscript, inscribed with Psalm Ixvil in form 
of the candlestick (menorah), the Decalogue, the names of the plan- 
ets and zodiac, with the names of God and of angels, and illuminated 
with the “ Shield of David,” the crowns of the Law, the priesthood, 
and the kingdom. Height, 14} inches: width, 12% mches. (Cat. 

No. 3685, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
153. Mizran.—Manuscript, inscribed with Psalm Ixvii and prayers 

and illuminated in colors. Height, 134 inches; width, 10 inches. 
(Cat. No. 3684, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

154. Mizran.—Manuscript, inscribed with various names of God 
and prayers. Height, 112 inches; width 122? inches. (Cat. No. 
3686, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
155. Mizrau.—Print on cardboard. (Cat. No. 154417, U.S.N.M.) 
156. Mizrau.—Panel of cream-colored silk, embroidered with the 

figures of Abraham and Isaac, and Biblical passages. Height, 154 
inches; width, 204 inches. (Cat. No. 4560, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
157. Darom, that is, “Sourn.’”—Panel of cream-colored silk, em- 

brordered with the figures of Joseph and Phineas (as the representa- 

tives of chastity, Genesis xxxix, and Numbers xxv). Height, 154 
inches; width, 204 inches. (Cat. No. 4561, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

158. Mezvuzan.—The mezuzah consists of the passages Deuteron- 
omy vi, 4-9, and xi, 13-21, written on parchment in the same manner 
as the Torah scroll and the phylacteries, and inserted in a wooden 
or metal case or glass tube. On the outer side is written the Hebrew 
name of God, Shaddai, * Almighty,” and a small opening is left in 
the case opposite this word. The case is fastened in a slanting posi- 
tion to the right-hand side of the doorpost (hence its name, mezuzah, 

which means * doorpost ”), in compliance with the words: “ And thou 
shalt write them (the words of the Lord) on the doorposts of thy 

house and within the gates ” (Deuteronomy vi, 9; xi, 20). Pious Jews 
touch and kiss the mezuzah as they pass through the door. In the 
Orient the entire Decalogue enclosed in a tin case is sometimes nailed 
to the doorway. Some people attribute a protective power, espe- 

cially in warding off evil spirits, to the mezuzah. The custom has 
been widely adopted by other peoples of the East, particularly by 
Mohammedans, who write passages from the Koran over the doors 
and windows of their homes. (Plate CI, fig. 1, mezuzah, encased in 

2 quill; fig. 2, mezuzah in a tin case; fig. 3, mezuzah in a glass tube; 
fig. 4, mezuzah unfolded. (Cat. No. 154584, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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159. MezuzaH IN SILVER CASE OF CHASED WORK, MADE IN Russra.— 
Inscribed in Hebrew with the words: A fruitful bough, even a fruit- 
ful bough by a well (Genesis xlix, 22). Height, 34 inches. (Cat. 
No. 4564, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

160. MINIATURE MEZUZAH IN SILVER CASE, ATTACHABLE TO A CHAIN.— 
Supposed to have been worn as a talisman. Height, 14 inches. (Cat. 
No. 4565, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. | 

161. Mezuzan.—Parchment manuscript. Measurements, 5 by 44 
inches. (Cat. No. 4566, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
162. Mezuzan.—Parchment manuscript from Palestine. Measure- 

ments, 6 by 54 inches. (Cat. No. 216161, U.S.N.M.) 
Lent by Mr. S. S. Howland. 
163. Mrzuzau IN METAL CASE.—Height, 3 inches. (Cat. No. 158353, 

U.S.N.M.) 
Gift of Miss Ottenberg. 
164. ScripruraL mMorro.—Made of red silk and embroidered in 

gold, with the Hebrew passages: “ Let thy garments be always white, 
and let not thy head lack ointment” (Ecclesiastes ix, 8), and “ I will 
dwell in thy tabernacle forever; I will take refuge in the covert of 
thy wings. Selah.” (Psalms Ixi,4). Made in Smyrna, Asia Minor, 
at the beginning of the nineteenth century. Length, 274 inches; 
width, 74 inches. (Cat. No. 491, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
165. Prece oF Oxtvewoop From JERUSALEM.—Engraved in relief 

with a representation of the Tomb of the Prophet Zechariah. Height, 
9 inches; width, 7 inches. (Cat. No. 3618, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
166. SILveR MEDAL.—Struck in commemoration of the edict of Em- 

peror Francis Joseph I of February 18, 1860, granting the Israelites 
of his Empire the right to own real estate. On the obverse are in re- 
lief, to the right, a crowned female figure holding a scroll inscribed 
in Hebrew: “ One people and one nation; ” to the left, the figure of a 
boy holding in his right hand a wreath, in his left a palm branch. Be- 
tween the figures are, above, two tablets, inscribed in Hebrew: “ One ~ 
jaw for us all;” beneath, the bust of the Emperor and the double 
eagle of the imperial standard. The margin and bottom of the medal 
have appropriate German legends, expressive of the gratitude of the 
Israelites. The reverse is inscribed with the paragraphs of the edict 
bearing on the subject. Diameter, 212 inches; thickness, one-fourth 
mech. (Cat. No. 154615, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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167. DeLeGaTr’s CARD OF THE FIRST ZIONISTS’ Concress.—Engraved 
with the Shield of David, symbolical figures, and the words in He- 
brew: “Oh that the salvation of Israel were come out of Zion! ” 
(Psalm xiv, 7.) “Zionism” is the name given to the movement 
among the Jews which aims at establishing for their people a pub- 
licly and legally secured home in Palestine. It was organized and 
held its first congress in 1897, in Basle, Switzerland. Measurements, 
54 inches by 33 inches. (Cat. No. 158458, U.S.N.M.) Basle, 
Switzerland. 

168. DELEGATE’S CARD OF THE SECOND ZIonists’ Concress.—En- 
graved with the Shield of David, symbolical figures, and the words 
in Hebrew: * Behold, I will take the children of Israel from among 

the nations, and bring them into their own land” (Ezekiel xxxvii, 
21). Measurements, 5$ by 52 inches. Basle, Switzerland. (Cat. 
No. 158,459, U.S.N.M.) 

169. BapGes or THE SECOND Zronrsts’ Coneress.—Consisting of 
metal pins made in form of the Shield of David. Basle, Switzerland. 

(Cat. No. 158461-3, U.S.N.M.) 

VI. AMULETS. 

Amulets are charms, or preservatives against evil spirits, witch- 
craft, the evil eye, or disease. They are made of stone, metals, ani- 
mal products, etc.; in fact, of any substance. The most common 

consists of words, characters, or sentences ranged in a particular order 
and written on parchment, or engraved upon wood, stone, or metal, 

and worn about the neck or some other part of the body. Amulets 
are found in use among nearly all peoples and religions of ancient 
and modern times. 

170. AMULET ON PARCHMENT.—Written for Hadji Ephriam Ben- 
gwiat when he was sick in childhood. Length, 94 inches; width, 1% 

inches. (Plate CI, fig. 5, Cat. No. 154611, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

171. SILVER MEDALLION, USED PROBABLY AS AN AMULET.—Filigree 
work. On one side is, in gilt relief, the Hebrew name of God, 
Shaddai (“Almighty”); on the other the figure called “ Shield of 
David” (Jagen David), with a fleur-de-lis inside. Height, 22 

inches; width, 1 inches. (Plate CI, fig. 6, Cat. No. 154613; 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
172. ‘Two SILVER RINGS, USED AS AMULETS.—Engraved with the name 

of the owner, “* Ephraim Benguiat,” and cabalistic words. Diameter, 
three-fourths inch. (Cat. No. 154612, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

173. Strver corn.—On the obverse is, in relief, a seated female 

figure laying her right hand in blessing upon the head of a boy stand- 
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ing in front of her. The margin is inscribed with part of the Aaron- 
itic blessing in German, “ The Lord bless thee and keep thee,” while 
the chair on which the female figure is seated is adorned with the 
monogram of Christ (2). | At the bottom is the name “ Abramson.” 
On the reverse is, on the top, the name of God, “Jehovah,” in Hebrew 

characters, with rays of the sun going out from it, surrounded by the 
inscription in German, “ Light and truth.” It may have originated 
with some cabalistic sect and have been used as a talisman, Diam- 

eter, 12 inches. (Cat. No. 1288, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
174. Asruter—Manuscript, written on paper and illuminated in 

colors. The amulet is used by some Jews on the occasion of child- 

birth, when it is put up over the doors and windows of the room to 
protect the mother and newly-born child against evil influences, espe- 
cially of Lilith, who is mentioned in Isaiah xxxiv, 14 (rendered in 
the authorized version by screech owl, in the revised version by night 
monster), and in later Hebrew literature is depicted as a female 
demon roaming in the night. The amulet contains various passages 
from the Scriptures, names of God, angels, Lilith, and invocations 

against her. Measurements, 17} by 143 inches. Tunis, North 
Africa. (Plate CII, Cat. No. 217693, U.S.N.M.) 

175. Two Amutetrs.—Printed on paper. Used for protection in 
childbirth. The amulets contain in Hebrew Psalm cxxi, names of 

God, of angels, and of Lilith, and invocations against her. Vienna, 

Austria. (Cat. No. 214452-3, U.S.N.M.) 
Grftof Dre Kr: S$. Krauss: 
176. AwuLer.—Manuscript, written on parchment. Contains 

Psalm Ixvii arranged in form of the candlestick (menorah), various 

other passages from the Scriptures, names of God and angels, and 
prayers for protection from evil spirits and various physical and 
mental ailments. Measurements, 134 by 84 inches. Tunis, North 
Africa. (Cat. No. 217688, U.S.N.M.) 

177. Amuxer.—Manuscript, written on vellum. Contains Psalm 
Ixyii arranged in shape of the candlestick (menorah) and Psalm xci, 
with various other passages from the Scriptures, names of God and 

angels, with invocations for the protection of Daniel, son of Berukah, 
against evil. Measurements, 14! by 64 inches. Tunis, North Africa. 
(Cat. No. 217689, U.S.N.M.) 

178. Amvter.—Manuscript, written on vellum. Inscribed with 
the names of God and angels, and invocations for the protection of 
Daniel, son of Berukah, against evil spirits, witchcraft, and other 
misfortunes. Measurements, 9$ by 5 inches. Tunis, North Africa. 
(Cat. No. 217690, U.S.N.M.) 

179. Amuter.—Manuscript, written on parchment. Contains pas- 
sages from the Scriptures, names of God and angels, and invocations 
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for the cure of Deborah, daughter of Rachel, from bodily and mental 
maladies and protection from evil influences. Measurements, 94 by 
94 inches. Tunis, North Africa. (Cat. No. 217691, U.S.N.M.) 

180. Amuter.—Manuscript, written on parchment. Contains 
passages from the Scriptures, names of God and angels, and invoca- 
tions, artistically strung together, for the cure and protection of 
Hannah, daughter of Rachel. Measurements, 74 by 74 inches. Tunis, 
North Africa. (Cat. No. 217692, U.S.N.M.) 

181. Rounp Bronze AmvuLer.—On the obverse is the figure of Mars, 
in relief, as symbol of the planet of the same name, surrounded by 
an inscription in French and Hebrew, reading: “‘ To serve according 
to the intention of G. W. L. D. Corson, with the name of Jehovah ”; 
the reverse is inscribed with a magic square and various cabalistic 
names of angels. Diameter, 34 inches. (Plates CIII and CIV, fig. 
1, Cat. No. 8610, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
182. Rounp Bronze Amutter.—On the obverse is the figure of 

Mercury in relief, as symbol of the planet of the same name, sur- 
rounded by an inscription in French and Hebrew, reading: “ To serve 
according to the intention of G. W. L. D. Corson, with the name of 
Jehovah ”; the reverse is inscribed with a magic square and various 
cabalistic names of angels. Diameter, 34 inches. (Plates CIII and 
CIV, fig. 2, Cat. No. 3611, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
183. Sirver AmuULET.—Repoussé work. Made in form of a vase. 

On one side are represented the tables of the Law, or Decalogue, 
in Hebrew, and the candlestick; on the other the perpetual lamp 

and a cup. On either side is the Hebrew name of God, Shaddai, 
or “Almighty.” Measurements, 54 by 84 inches. (Cat. No. 3608, 
WaS NM) 

Lent by Hadji Ephraim Benguiat. 
184, Sttver Amutet.—Repoussé work in Louis XV style. Made 

in form of a flower vase. Between the flowers arising from it are 
two gilded tablets engraved on one side with the Decalogue, on the 

other with the Hebrew name of God, Shaddai, or “Almighty.” 
Surmounted by a gilded crown, while the bottom is fringed with 
small gilded bells. Measurements, 64 by 34 inches. (Cat. No. 
4832, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

185. Gotp Disx.—On the obverse is a representation of the Tem- 
ple, surrounded by the inscription, in Hebrew: ‘ May Jerusalem, the 
holy city, and the Temple be rebuilt and established soon, Amen ”; on 
the reverse is seen the candlestick with the legend: “ Of beaten work 
shall the candlestick be made; his shaft, and his branches, his bowls, 
his knops, and his flowers, shall be of the same” (Exodus xxv, 31). 
Mr. Benguiat thinks that the disk originated soon after the destruc- 
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tion of the Temple, and that only two copies of it are known to be 
in existence. It was perhaps intended for an amulet. Diameter, 24 
inches. (Cat. No. 3639, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
186. Sunver Mepaut.—On the obverse bust of Moses; on the reverse 

these words, in Hebrew: “ Thou shalt have no other Gods before me ” 
(Exodus xx, 3). Probably used as an amulet. Diameter, 14 inches. 

(Plates CIII and CIV, Cat. No. 3640, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
187. Bronze Mrepau.—The same as the foregoing, No. 3640. (Cat. 

No. 3641, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
188. Strver Amuter.—Plaque engraved in two columns with cab- 

alistic words. Measurements, 24 by 12 inches. (Cat. No. 3618, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
189. Stnver AmuLetr.—Plaque engraved with the Hebrew names 

of the four rivers of Paradise—Pison, Gihon, Hiddekel, and Eu- 

phrates—mentioned in Genesis ii, 11-14, in various mutations and 
positions of the words and letters. Measurements, 2+ by 13 inches. 

(Cat. No. 3614, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
190. Stmnver Amuter.—The same as the foregoing. Measure- 

ments, 14 by 24 inches. (Cat. No. 3615, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
191. Sirver Amuter.—Plaque with the Hebrew name of God, 

“ Jehovah,” in repoussé work (fragment). Measurements, 14 by 14 

inches. (Cat. No. 3616, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
192. Sinver Amutetr.—Plaque with names of God scratched on 

it. Measurements, 2} by 24 inches. (Cat. No. 3617, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
193. Parcument Amuter.—Inscribed with the Hebrew name of 

God, “. Jehovah,” in various mutations of the position of the letters. 
In metal frame. Measurements, 4? by 34 inches. (Cat. No. 3609, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
194. GILDED NICKEL SIGNET RING.—Engraved, in Hebrew, with the 

name of “ Solomon, son of Napthali,” and the sign of pisces. Diame- 
ter, seven-eighths of an inch. (Cat. No. 4833, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
195. Sux Car.—Embroidered in gold with the Hebrew name of 

God, Shaddai, “Almighty,” and cabalistic names of angels. (Cat, No. 
3632, U.S.N.M.) | 

Lent by Hadji Ephraim Benguiat. 
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196. Precr OF SILK BROCADE IN FORM OF A BADGE.—Embroidered in 
gold and silver with the Hebrew name of God, Shaddaz, “Almighty,” 
and cabalistic names of angels. Measurements, 28 by $ inches. (Cat. 
No. 3630, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
197. Amuner.—Consisting of-a golden hand, engraved with the 

Hebrew name of God, Shaddai, “Almighty.” Length, 2 inches. 
(Cat. No. 154436, U.S.N.M.) 

198. Amuner.—Leaden disk containing on the obverse the words, 
in Hebrew: “ May this boy grow up for the Law, marriage, and good 
works,” with an abbreviation of the name of God, “ Jehovah,” in 
the center. On the reverse is, likewise in Hebrew, a prayer for the 
protection of the child against the evil eye and the croup. Diameter, 
14 inches. (Cat No. 211948, U.S.N.M.)? 

Collected by Mr. Edward Lovett, 1901. 
199. Parcumentr Amuuer.—Inscribed with the names of God and 

angels, and prayers for protection from evil and for success. Diam- 
eter, 3 inches. (Cat. No. 154453, U.S.N.M.) 

VII. ILLUSTRATIONS OF BIBLE NARRATIVES, MOSTLY TEXTILES. 

200. Tur Sacriricr or Isaac.—As related in Genesis, chapter xxil. 

Silk embroidery on linen, made in Greece, Gothic period. Length, 
22 inches; width, 74 inches. (Cat. No. 154607, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
201. Tum DEFEAT oF GoLIATH By Davim.—As described in I 

Samuel, chapter xvii. Silk embroidery on linen, made in Greece, 

Gothic period. Length, 5 feet 5 inches; width, 11 inches. (Cat. 
No. 154608, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
202. Tue story or Davin ann Barusuepa.—As related in II 

Samuel, chapter xi. English petit point silk tapestry of the Eliza- 
bethan period. Length, 29 inches; width, 10$ inches. (Cat. No. 

154609, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
203. ErgGHT EMBROIDERED PICTURES, ILLUSTRATING THE STORY OF 

JosrpH.—The background and bodies of the figures are executed in 
varigated silk threads, while the heads, arms, and feet are hand 

painted. In gilded frames. The episodes from the history of Joseph 
depicted are: (1) Joseph is drawn out of the pit (Genesis xxxvil, 

28); (2) Joseph is sold to the Ishmaelites (xxxvii, 28) ; (3) Joseph’s 
coat of many colors is brought to his father (xxxvil, 32); (4) 
Joseph’s temptation (xxxix, 12); (5) Joseph in prison (xxxix, 20) ; 
(6) Joseph’s brothers come to Egypt to buy grain (xlii, 8); (7) 
The finding of Joseph’s cup in the sack of Benjamin (xliv, 12); (8) 
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Joseph embraces his father, Jacob, in Egypt (xlvi, 29). Measure- 
ments, 11 by 13 inches. (Cat. No. 248927, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

204. JOSEPH AND THE WIFE OF PotrpHar.—dAs related in Genesis 
xxxix, 7. Oil painting on copper. Height, 214 inches; width, 18 
inches. (Cat. No. 1296, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
205. JOSEPH IN THE ROYAL CHARIOT IN EGyPT, AS RELATED IN GENESIS, 

CHAPTER XLI.—French embroidery of the Louis XV period. Height, 3 
feet 4 inches; width, 6 feet 11 inches. (Cat. No. 4551, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. ; 
206. Mosrs. SILK TAPESTRY IN FRAME.—Height, 23 inches; width, 

132 inches. (Cat. No. 3679, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat.  _ 

907. THE PASSING or THE IsRAELITES THROUGH THE Rep Sea.—As 
described in Exodus xiv, 15. Lithograph. Height, 204 inches; 
width, 30 inches. (Cat. No. 1289, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 

208. THE sTorY ofr THE GOLDEN Catr.—As related in Exodus, xxxii. 
On the top to the right is seen Moses on Mount Sinai holding the 
two tables of the Law; to the left is the calf mounted on a column; 

below are the people dancing around it, and Aaron with his arms 
outstretched in deprecation. Silk embroidery. Made in Italy in the 
seventeenth century. Height, 114 Bice width, 143 inches. (Cat. 
No. 158349, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
209. THe JUDGMENT or Sotomon.—As related in I Kings iii, 16. 

English petit point silk tapestry of the Elizabethan period. Height, 
184 inches; width, 214 inches. (Cat. No. 158350, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
210. Tue Propuer EvigaAH PROVIDED WITH FooD BY Ravens.—As 

related in I Kings xvii, 6. Silk embroidery, with the face of Elijah 
painted. Made in Spain in the eighteenth century. Height, 114 
inches; width, 9$ inches. (Cat. No. 154616, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
211. SusANNA AND THE Exprrs.—As related in the “ History of 

Susanna” (the apocryphal chapter xii of the Book of Daniel). 
Flemish tapestry of the Renaissance period. Height, 3 feet 84 
inches; width, 2 feet 2 inches. (Cat. No. 154610, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
212. THe story or JupirH AND Hotorernes.—As related in the 

(apocryphal) book of Judith, chapters x—xiul. Green silk embroidery 
on linen. Made in Greece. Gothic period. Height, 144 inches; 
width, 18 inches. (Cat. No. 154807, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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213. Tur story or JupITrH AND Hotorernes.—Oil painting in 
gilded frame. Height, 19 inches; width, 22 inches. (Cat. No. 3682, 

U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 

VIII. MANUSCRIPTS AND PRINTS. 

In addition to the liturgical books described in connection with 
the several festivals, the following manuscripts and editions of 
Jewish works are in the collection: 

214. Hesrew Manuscripr or THE PrntratreucH.—Written in 
Samaritan characters. Probably dated from the fifteenth century 
A. D. The Samaritan writing is a modification of the ancient He- 
brew and Phenician alphabet as preserved on the Moabite stone and 
the Siloam inscription and Jewish coins and seals, while the Jews 
subsequent to the Exile gradually adopted the so-called square or 
Assyrian script, which is of Aramaic origin, and is still in use among 
them. Height, 44 inches; width 34 inches. Palestine. (Cat. No. 
216164, U.S.N.M.) 

Lent by Mr. 8. S. Howland. 
215. Hesrew Manuscript or THE PENTATEUCH (FRAGMENT).—The 

manuscript contains the book of Genesis, and Exodus to xl, 33, and 
is written, with the exception of a few leaves, on vellum. The origi- 
nal text is accompanied by the Aramaic version of Onkelos and the 
commentary of Rashi. Height, 11 inches; width, 52 inches. Smyrna, 
Asia Minor. (Cat. No. 2320, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
216. THe Otp TesTAMENT IN THE Heprew LANGUAGE AND THE NEw 

TESTAMENT IN GreeK.—Printed by Christopher Plantin at Antwerp 
in 5338 A.M. (1573 A. D.). The Hebrew text is unpointed. Bound 
in leather, with gilt edge. Measurements, 7 inches long, 4% inches 
wide, and 1 inch thick. (Cat. No. 1292, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
217. Manuscript CONTAINING THE PSALMS AND VARIOUS PROPITIA- 

rory Prayers.—Written in a quaint, Arabizing cursive script by 

Abraham Zarfati at Smyrna, Asia Minor, in the year 5522 A. M. 
(1762 A. D.). The Psalter, besides contributing extensively to the 
synagogal liturgy, constitutes in itself a prayer book of the Jews. It 
is recited in part or in its entirety by pious Jews as a means of prayer 
and devotion. Measurements, 6 inches long, 4 inches wide, ? inch 
thick. (Plate CV, Cat. No. 1293, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
218. Tur ZowaR, THAT IS, CABALISTIC OR MYSTICAL COMMENTARY 

oN THE Pentrateucu.—Printed in Livorno (Leghorn), Italy, in 5611 
A. M. (1851 A. D.). Bound in 77 parts. (Cat. No. 3706, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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219. Manuscrier ENTITLED JMikwaoth ha-mayim, “ GATHERING OF 

THE Warers.”—Containing the references in the Rabbinical writings 
to passages of the Old Testament. Written on paper in three 
columns. Height, 13 inches; width, 8? inches. (Cat. No. 3694, 

WS .N-M:) 
Lent by Hadji Ephraim Benguiat. 
220. Manuscripr oF THE Prayer Book (FRAGMENT).—Written in 

black and red on vellum. On the margin are mystical comments on 
the prayers. Height, 4 inches; width, 3 inches. (Cat. No. 3704, 
U.S.N.M.) . 

Lent by Hadji Ephraim Benguiat. 
221. Manuscript containing prayers for special seasons and occa- 

sions and the haftaroth, 1. e., the portions from the prophetical books 

of the Old Testament read with the pericopes of the Pentateuch in 
the services of the synagogue. Written on paper. Height, 9 inches; 
width, 64 inches. (Cat. No. 3696, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
2929. MANUSCRIPT CONTAINING THE FoRMULAS USED FOR THE ABSO- 

LUTION FROM VOWS HASTILY OR UNCONSCIOUSLY MADE, AND PRAYERS 
RECITED AT THE CEMETERY, AND ON THE EVE OF NEw YEAR’S AND 

ATONEMENT Day.—Written in Hebrew square characters in black 
ink with the rubrics in red. Bound in leather with pressed covers 
and red edge. Measurements, ¢ by 5 inches. (Cat. No. 1294, 
U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
223. MANUSCRIPT WRITTEN ON PAPER CONTAINING HOMILIES ON THE 

Book OF DruTERONoMY.—Height, 8 inches; width, 54 inches. (Cat. 
No. 3698, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
224. THe Boox or CANTICLES AND THE SAYING OF THE FATHERS 

(Pirke Abot), wirH SpanisH TRANSLATION AND COMMENTARY.— 
Printed at Amsterdam, Holland, in 5424 A. M. (1664 A. D.). The 

book of Canticles is one of the five Rolls (J/egilloth), and is read on 
the eve of Sabbath and on Passover. The sayings of the Fathers, 
which is a collection of moral maxims and sentences by the Rab- 
binical sages, are read by some Jews on every Sabbath. (Cat. No. 
3692, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
225. Hesrew GRAMMAR WITH VOCABULARY IN THE Heprew Lan- 

GUAGE BY ABRAHAM Scuwas.—Printed at Amsterdam, Holland, in 
5627 A. M. (1867 A. D.). (Cat. No. 3693, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
226. MANUSCRIPT CONTAINING COMMENTS ON THE TaLMupIC TRACT 

Mecirran.—Which treats of the feast of Esther or Purim. Written 
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en paper and bound in leather. Height, 7} inches; width, 5$ inches. 

(Cat. No. 3695, U.S.N.M) 
Lent by Hadji Ephraim Benguiat. 
227. MANUSCRIPT CONTAINING EXTRACTS FROM THE RABBINICAL 

Writines.—Written on paper. Height, 8 inches; width, 54 inches. 
(Cat. No. 3698, U.S.N.M.) 
Lent by Hadji Ephraim Benguiat. 
228. MANUSCRIPT CONTAINING COMMENTS ON SEVERAL PORTIONS OF 

THE TaLMup.—Written on parchment. Height, 84 inches; width, 
63 inches. (Cat. No. 3700, U.S.N!M.) 

Lent by Hadji Ephraim Benguiat. 
229, MANUSCRIPT CONTAINING MYSTICAL MEDITATIONS ON THE FES- 

TIVALS AND SOME OF THE ORDINANCES IN THE PENTATEUCH.—Written 
on parchment. Height, 94 inches; width, 6% inches. (Cat. No. 
SOL, U.S NEM.) 

Lent by Hadji Ephraim Benguiat. 
230. MANUSCRIPT CONTAINING MYSTICAL ARRANGEMENTS OF THE LET- 

TERS OF THE HEBREW ALPHABET IN CONNECTION WITH THE NAME OF 
THE STONES ON THE BREASTPLATE OF THE HicH Prigst AS DESCRIBED IN 

Exopus xxvii, 15ff—Written on paper and bound in leather. Height, 
74 inches; width, 54 inches. (Cat. No. 3697, U.S.N.M.) 

Lent by Hadji Ephraim Benguiat. 
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Top PlecE OF THE HOLY ARK IN THE SYNAGOGUE. 

For REFERENCE TO PLATE SEE PAGE 704. 
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VEIL OF THE HOLY ARK (PAROCHETH). 

FoR REFERENCE TO PLATE SEE PAGE 704. 
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VEIL OF THE HOLY ARK (PAROCHETH). 

FOR REFERENCE TO PLATE SEE PAGE 705. 
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VEIL OF THE HOLY ARK (PAROCHETH). 

FOR REFERENCE TO PLATE SEE PAGE 705. 
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VEIL OF THE HOLY ARK (PAROCHETH)- 

FOR REFERENCE TO PLATE SEE PAGE 705. 







EXPEANATION OF PEAR ERE XY. 

L — 

Fig. 1. Toran ScROLL WITH MANTLE AND SILVER BELLS. 

Fig. 2. Srnver Pomntrer (yad). 

Fig. 3. SrtveR PoInTrerR (vad). 
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TORAH SCROLL WITH POINTERS. 

FOR REFERENCE TO PLATE SEE PAGES 707 AND 709. 







EXPLANATION OF PLATE LXVI. 

Fig. 1. Wrapper FoR THE TorRAH SCROLL. 

Fig. 2. WRAPPER FOR THE TORAH SCROLL. 
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WRAPPERS FOR THE TORAH SCROLL. 

FOR REFERENCE TO PLATE SEE PAGE /O7. 
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MANTLE OF THE TORAH SCROLL. 
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BREASTPLATE OF THE TORAH. 

FOR REFERENCE TO PLATE SEE PAGE 709. 
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BREASTPLATE OF THE TORAH. 

FoR REFERENCE TO PLATE SEE PAGE 710. 
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BREASTPLATE OF THE TORAH. 

FoR REFERENCE TO PLATE SEE PAGE 710. 
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TORAH SCROLL UNROLLED ON THE READING DESK. 

FOR REFERENCE TO PLATE SEE PAGE 710. 
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HANGING LAMP AND CANDLEHOLDER. 

FOR REFERENCE TO PLATE SEE PAGE 711. 
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SILVER HANGING LAmp. 

FOR REFERENCE TO PLATE SEE PAGE 711. 
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EXPLANATION OF PLATE EXXV. 

5 

. MINIATURE PRAYER Boor. 

2. PHYLACTERIES ( Tefillin), 
dae 

og 1 

wn 3. Bac FoR PHYLACTERIES. 
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PHYLACTERIES AND PRAYER BOOK 

FOR REFERENCE TO PLATE SEE PAGE 712. 







Figs. 1. PHyLACTERIES UNFOLDED, 

Fig. 2. Vevver Bac or PHYLACTERIES, 



U. S. NATIONAL MUSEUM ROCEEDIN G VOL. XXXIV PL. LXXVI 

AND Baa, 

PHYLACTERIES 

713. / 

712 AND 

O PLATE SEE PAGES 

FOR REFERENCE 1 



x. a 

te 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXIV PL. LXXVII 

PRAYER SHAWL (TALLITH). 

FOR REFERENCE TO PLATE SEE PAGE 714. 
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EXPLANATION OF PLATE LXXVIII. _ 

Fig. 1. Sappatu Lamp. 

Fig. 2. Hanuxan Lamp. 

Fig. 3. SLAUGHTERING KNIFE WITH ITs SHEATH. 
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Figs. 1 and 2. Cup anp Saucer, UsED For KrppusH. 

’ Fig. 3. Spice Borris, useD For HappaLaH. 

Fig. 4. Strver CANDLESTICK, USED FOR HABDALAH. 
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UTENSILS FOR KIDDUSH AND HABDALAH. 

FOR REFERENCE TO PLATE SEE PAGES 716 AND 717. 
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SPICE Box. 

FOR REFERENCE TO PLATE SEE PAGE 717. 
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INSTRUMENTS OF CIRCUMCISION, AND SPICE Box. 

FOR REFERENCE TO PLATE SEE PAGES 717 AND 729. 
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TWo EMBROIDERED CUSHIONS, USED AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 719, 
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EWER AND BASIN, USED AT THE PASSOVER MEAL. 

719. 

SEE PAGE 

FOR REFERENCE TO PLATE 
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DISH, USED AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 720. 
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PASSOVER PLATE. 

FOR REFERENCE TO PLATE SEE PAGE 720. 
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PASSOVER PLATE. 
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COVER FOR THE UNLEAVENED BREAD AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 720. 
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COVER FOR GREEN HERBS AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 721. 
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Figs. 1. WINE GLASSES USED AT THE Passover MEAL. 

Fig. 2. Antique Cup UsED AT THE PassoveR MEAL. 

Figs. 3. ENAMELED SAUCER AND SILVER SPOON USED AT THE P. 

= < 
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VESSELS USED AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 721. 
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LINEN TABLE CENTER, USED AT THE PASSOVER MEAL. 

FOR REFERENCE TO PLATE SEE PAGE 722, 
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FOR REFERENCE TO PLATE SEE PAGE 722. 
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EXPLANATION 

Fig. 1. Ram’s Horn (Shofar) . 

Fig. 2. Hanuxkan Lamp. 
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RAM’S HORN AND HANUKAH LAMP. 

FOR REFERENCE TO PLATE SEE PAGES 724 AND 727. 
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LULAB AND ETHROG, WITH A SILVER Box. 

FOR REFERENCE TO PLATE SEE PAGE 726. 
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HANUKAH LAMPS. 

FoR REFERENCE TO PLATE SEE PAGE 727. 







EXPLANATION OF PLATE XCVI. 

Fig. 1. Rouu or trae Book or EstrHer. 

Fig. 2. Rout or THE Book or EstHer. 

Fig. 3. Minrature Rou or THE Book or EstHeEr. 
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WRAPPER FOR CARRYING CHILD TO SYNAGOGUE. 

FOR REFERENCE TO PLATE SEE PAGE 730. 





U. S. NATIONAL MUSEUM 

> Form iama rename wa YUN en NB ONCE AR WER nT | 
(Tin vonv'eteve  neenp ent nm up MB B'O4!™ 29 "> 

19S Se in TEAR RT IN Ran een ER TE 

Sain et otatnngremnnsen Sper) 
owe ead vp ure omen ee 

So bee ey eran nd paren (mee Soe OAH ae 

yen nenn 

rpayr ren 
oii Sore trton rn’ xmanrenra nea noes 

PRO 

od 
~~ 

7, APPT Oe omnes up ns A 
inven dare. 

2316 93) AW Eee pnemee 5-3 

CEEDINGS, VOL. XXXIV PL. XCVIII 

hide id ete det) 
TN PICS Pm om aren wy” 

ees 
meshes 

AawSps 7709) 
naw sboy surn tint> 

APD a7 315 ON SS 

Wea Ho (ste Se 
"2 

= Ans a2 137 

Pawpn stn oon 

manie wen ama 

mA ntaan ae 

af 
Moenaura oayow 5h ~ 

Suan asta vrs oy 

an niasd avn nay 
sey * 

yen © 

npe2apn sais | 
Moras ren aan iv 

npew W3> 

abraata th aia 

reenact SEs 

el ad rw arr swan 

aes aun md x 

Wf oven rxAsasy anon 
quia aad 2D 

ah abla el sialichhd 

9303 G1 1277 Ms? 

Bein went tn: o120° 
washers: 7 

Nipit9a ana 

wns Os 31N23 5) 
yunen Sen a 

ann ab 

maa ey on nay 

one \Vnqodet ans) 

| O'n7 een Din! Wha aay 

DNS yao 

mnipn ata and 

SANYDIAD 

DIY tw ot 

3 
Sasinss aw5 

prabronsn 

bo 

si2a5 An De 
fans aNAA 

Seay aaaas 

Sob aya anne 
AW) Nae sin 

mesrad ea aoe: pant 

Troy arn YS coy 

AINGAA NF¥" (3.93 W52 Wy 

no$ asa aes sess 

a$s axrby mero s 

SAID Naw oF 

TAN’ AD BT ete) 

andy nbs wed pass wo 

sr re 
Na nas$ 

AA Nd sah 
AwoIe any 

AMES S123 3B 
anise na ysud 
A202 ANY pee 

yur qt] 
yas) ani ay 

syna prec 

[oo prov or ims 57 

| Sinegray PAY (In arP>21 

SS or sua 8a ayaa 

MoT oes EN pon ar 

jE ISN Uy brea 

mie) 15m raray ds 

MBS NLS HE ATES 
grb 

yay wp Oy asp y1y391 

50 bo wap 

anscy Nain (71 

ana W219 qe ny: wo 

fon anny aby ny ap 

arabs py: pas waz 

> ANA NIP. anx 

71 9b0 BE na 

| Saya raya Damp wn 

DAWN 99! By DIN 33 
*» DR UN pA Woy aby py 

mpd nar AAs <3995 

mined ax. Na mins 

ny. at $2 a7 nner 

Ayuur rhs eran pa a3 
OYE Ve Ny mtn mend np xy 

ist mua ny tn 
T99A YW Anew 

ODE OF A SIYUM. 

aoeb ary wb ab tran 

FOR REFERENCE TO PLATE SEE PAGE 730. 

mE mar omarmn by am 
TPS Oe en mune ny owe 

Foe he min van ipee ys re 
“pan 

0 BE annie ey 
W92 H) RIED ESI norm oy ahes wee Abe Bre 

eee 





U. S. NATIONAL MUSEUM 

ee 
: 

oeacu ci 

Brxpagre" RSNA S7 TN aNpy Ne Mica! NEF 

Rath a4 

PROCEEDINGS, VOL. XXXIV PL. XCIX 

‘ed Qn aes Sis ce ie cr 

se ncittice 

pag nant bos boys sub: 
“popnin tor SDS PN Ie sy cats IT 

Spotty > sage: ames yas IM IND Mes ONE IND 

pongo artes sob mond A mr bas ands ws TPT NSH) RYN SI NID 
LU oon wb aaeptiaen> ape bee nee an od nbporteend pg 
Tce 2 ness FON Pom INP NoMa supe sow ase Meas Neg 

Say sara eas ab cron baagea toons ayy -o2ta ber eyo aes 
TSIND EI NOY SN Span FE NPIS TIN F3) Ab oc SAND ent pan 

Pat oan aise nba tt Asa ab Son pawabo so aye cron obs 
spat swans nny bphgartes ac anaine ser aint artes bus ray eK 
BYR ER IT ON ON TeI27 

PATNI he 0 pgAIT Syy 2 

eae. ada) PT ot rs NE 
Sete maa tm ne canbe ae 

ctype fis Oe “ots 

PSE RE MAE IS TTDI MS bay sopepa3 717 Tana 75 
Saar sannbina arbs por Ses ees cmeaaia ian isan on 
ss retwy7 a tey bbs Mons v9 soasynses pre -3 

So Seat ve sor pela eee beers & gh cae 
AS 
on 

RCA LAN S04 
Ee Mon Cw Saf OF Ok 

? WE BE a5 6 ey ag STS tm 
Bema net unc SPINY 18 

MARRIAGE CONTRACT (KETHUBAH), 

FOR REFERENCE TO PLATE SEE PAGE 731. 



2p
 

S
a
l
i
n
e
 

= 

4 

: 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXIV PL. C 

¥ WMD SUBD MU LE 

* 

MS 
Mid yyen pu SAH 

y 

mun ww 
qeeveee 

muon te ole e 
1: or ~*~ 

MIZRAH, OR MANUSCRIPT IN HEBREW. 

FOR REFERENCE TO PLATE SEE PAGE 735. 



©
 

"
 



eh 
7 

*y 
e 



Fig. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 

1 
iY 

a ay 

t 

EXPLANATION OF PLATE Cl. _ 

MEzUZAH INCASED IN ‘A QUILL. 

Me&zuzAH IN A TIN CASE. 

MEZUZAH IN A GLASS TUBE. 

MeEzuzAa UNFOLDED. 

AMULET OF PARCHMENT. 

SrLvVER MEDALLION, USED AS AMULET, 

4 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXIV PL. Cl 

a pagon py 
ph to Poa raer pe 

rt BIDIt ky 

ey vies 2S SU Ie Ne, ager Agee 

Pee et ; ee 1 

st ee 
SAT ND) 3 
OD: le 

MEZUZAHS AND AMULETS. 

FoR REFERENCE TO PLATE SEE PAGES 736 AND 738. 





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXIV PL. Cll 

5 >>" if g 

NNN NN 

Ite bs Pom PUA DW DPN NIA Swy SND TN? [=) Ye 
$i V7 wrens bosyasiwrn > bas091 sons Tb A DF wna aN 

AM o'D>A DNB 7H NI bay AW? CANN ANID y St wT VN i: Ka imnwd a nx neg) nen new ab nb pstenaraD> “ee men es a Ros wan ayy dane St WN Wo TaN | TW DRX BAN) NEY M9 YMgR271> 
| > PAWN) TIS YN) wa pw wn’ TAPIA ont px) yareu i hs 

ty oxy por bay ad s>ameae Nor 737 3770 Naty a Ee 
ptm mab myab.n5 590292) VND WED | by von RAYON DIR se oR Pedy ° 1m) aw ~ v PS irae A he 2A" WOOD” Si Tops ie wan dStx? tnwayrto pon “PIs 19> “ADT 2 ve Pasrean mt rb man mor rin eo. gaa ate paw 

} MWY NSW OT Ny OvsIN Wy) DPW WY HIS) DUA WITS Naw 

@ x2y>> <br 727 pnw xd) Ne Nd Apr NW RAYA NIN ® MIs NDE 
Srrmnyy MD VIyn> Som MINTS Shy Td > aw 23 ray M3 D139 

AB DID TIAW yA.OVP VI, wer a ny da 13 yds “WITS o neo 
mM 5-20 rz BT 72 238 misind) B 

ae mcd 
=) tam s>p fe 

u — > 2 15 ~ =, 
pwosane poor BY AY EA Tysw 75 AMIS RIN WIyY 7, pIaw Pp) IY 

i? be 

aMawh7 
abynbe Lia —— 

Ne ie Tue W ots 22 20s aSmahy wes S> sp wy viogr ae y 

42. J3nx 2748 apxd 1 5x) VAR bx 35577 DN nw bre eu rag 

i: in NW? TWIN} "" M9 PAID & 37> A> nw 5 NW 
py Dre 

Og aa 7359) y 

» 

(4 as 

AMULET FOR PROTECTION IN CHILDBIRTH. 

FOR REFERENCE TO PLATE SEE PAGE 739, 





PROCEEDINGS, VOL. XXXIV PL. CIll U. S. NATIONAL MUSEUM 

“LPL 
ANY 

OfZ 
S39Vd 

399 
31V1d 

OL 
JON3YNSSSY 

YOY 

“
S
L
A
I
N
W
Y
 
A
Z
N
O
Y
G
 
G
N
N
O
Y
 



E
s
 

O
y
 

-
 

m
s
 

i
 

T
u
,
 



PROCEEDINGS, VOL. XXXIV PL. CIV U. S. NATIONAL MUSEUM 
"
l
p
Z
 
O
N
Y
 
O
F
L
 
S
A
D
V
d
 

3
9
S
 
3
l
W
1
d
 

O
l
 
3
O
N
3
H
S
4
5
Y
 

Y
y
O
4
 

"ASHUSASY 
S
L
A
T
N
W
Y
 

3ZNOY¥G 
G
N
N
O
Y
 

f
e
 

O
e
 

e
r
n
i
e
 
S
e
n
i
n
 
I
e
e
e
 





PROCEEDINGS, VOL. XXXIV PL. CV U. S. NATIONAL MUSEUM 
"bp] 

3Dvd 
3aS 

3lVid 
OL 

3ON3H3S4SY 
HOY 

“SYSAVHd SNOIYVA GNV SW1VSd SNINIVLNOD LdIYOSNNV |) 

r
e
 

La
 

a
n
e
i
c
a
t
g
 

G
e
r
,
 

c
o
r
e
 

O
N
 

FSi
 

m L
e
 

lee 
er
y 

bs
 

a
l
 

S
a
 

Ac
a 

th
al
da
d 

a
r
a
 

pa
te
 

c
s
t
 

W
E
 

GM
E 

R
e
p
 

in
te

r 
e
a
r
 

s
r
e
r
s
o
n
c
s
 

r
p
g
 
¢
 

(O
E 

CH
 

fo
 

‘i
a 

c
i
a
t
e
 

S 
K
E
A
N
:
 e
s
 

dd 
e
l
i
e
 

R
O
 R
O
C
 R
,
 
e
i
n
k
 

Pe
tr
ae
s 

iaU
v 

R
A
E
D
 

er
m 

AF
 

Hi
g 

w
e
s
 

N
e
:
 

ae
 

eg
 

at
e 

TO
E 

Re
la
t 

o
t
e
 

(
C
a
n
G
n
 

m
a
i
n
 

pe
rk

 
De
e 

TT
T 

C
P
M
 

Me
me
 

co
ge

r 
co
rd
e 

Fr
ec
gr
ad
e 

(n
e 

r
h
e
 

a
m
 

@
 

h
t
e
 

O
T
,
 

O
e
m
 

S
i
 

R
R
 

N
T
A
 

ce
 

I
T
 

He
 

e
l
 

Pi
ck
ig
ay
 

«
0
 

08
 

in 
ne
m:
 

e
S
 

b
e
y
 

eed 
cr
o 

a
d
e
p
w
n
c
e
a
e
a
 

le
we
ua
io
n 

4
g
 

(r
ec
te
d 

a
 

19
 

co
h 

ca
n 

an 
a 

a 
cg
 

c
a
i
n
 

te
l 

CO
T 

EA
E 

C
R
E
A
T
I
R
G
 

U
Y
 

pe
le
 

TE
: 

T
E
,
 

CG
 

70
 

(6
 

A
R
O
N
 

t
e
 

M
e
e
 

e
p
 

UO
 

AE
 

Od
 

MP
T 

eT
 

RO
R 

EE
 

ary
 

én
 

op
 

e
n
e
d
 

R
e
t
 

a
a
n
 

a
e
 

ar
o 

v
e
 

e
t
 

H
b
c
h
a
s
e
 

U
O
 

me
r 

mi
 

o
e
 

G
r
e
 

L
S
I
 

R
E
 

@e
al
y 

me
ni
»,
 

(G
RO
 

Lh
 

MG
 

KT
. 

OD
 

ie
 

fa
me
 

ae
s 

M9
 

M
D
,
 

fe
 

oo
n 

ge
rb
e 

U
C
B
 

Eu
r 

GR
. 

h
c
 

ao
a 

et
e 

Sr
a:
 

7 
G
n
 

ce
rc
e 

e
A
 

; O
G
M
 

G
E
 

ll
 

GR
Y,
 

o
P
 

R
O
C
C
O
 

an
e)
 

(i
 *
 

W
E
 

a,
 





INDEX. 

Page. 

Abbott, Dr. W. L., during 1903, 1906, and 

1907, with Descriptions of New Species 

and Subspecies. Mammals collected in 

Eastern Sumatra by, by Marcus Ward 

IUM@Ey FRacoose Sa eterees See en eS onoEceeerces 619 

Abnormal Arm Structure in Recent Cri- 

noids. Some Cases of, by Aus- 

tiny re Clatkee nae cnc cincemeiccy 265 

horns of the American antelope... 396 

INDOGRIG SASS een meee See reae amar 603 

JOC Sti ee a Ae ee ee eee 614 

COMO Gere = saeco aoe 613, 614 

CV ANGUS!2 = -fe-- 6 =js ais: <15 2 <1=)a=!='< = 614 

fh Oli@e esses ccc nesccee see e eee 614 

HOLO MMe cee se cet setts eteacicie om 614 

AMOS esr crs see nee eee 614 

EWU CO estan cane aateee See ares 614 

ATNLOCCLMUN Seen oes oeee sie soar 614 

INGUOGIEVAE A Gaeaee on Bee DOES ooo eC Eo eee etae 572 

ODUTNCH a= See ess Sse ce 545, 547, 551, 572 

PAICHIND EEN eee a chia Son ola. cicjaicinrnce Sinieeserete 248 

MpilOIdeS ss 2c- scene ase 248 

new variety aurantia 248 

Acar Ghionwoneicaud um =~ 6.2 aj <cn2- <0 = ae 649 

MMO enact maw ees a mese ese 2 649 

PACA NGHOCOLAS 22 h)s- 05 =< cc)o- sees oasis 259 

coloradoensis-=-=—--ce-4525- 259 

INGE TORO TH SOA SEE ae Meee Sas ae Seeee 579 
SEMA =e - 546, 547, 550, 551, 580 

SPINOSArcs 2.5 soccer 580 

PNG Serene cats eee oe wisainiee as a cineca acnaciaes 253 

JNCRIGTIGRD Se a Garo eu cra deer Spe noe Repce aerate 73 

PNGLOPOM = piesa sie octsiat staan ole iais je, 25/ae izle Sa\ss~ 548, 350 

INGHNOMEAUAR ee seme se eeer eee reese essai 437 

FNCHITIOMC LON =a meine ets csclnnci-is aciaceceocw in 437 

NGHIN OMOUTAS= eee massac cs 5cne 436, 437, 449 

AONOLMUIS waa, aarcmamiae/leleei~sis ee 437 

PMNS eee. 2 ose rte Secceinsieee 437 

BI DONO tata esssee eee eee 437, 447 

IGCTMANS = aces a sie aco =a siecle 438 

ANTM AER Ase eects oreae mee aes es 438 

INGA eee se arse ee as oie lee raisre 438 

Delimeee eres sneer aeons 438 

NIN RS AEEA a eee arta 438 

PTACMYIMETA: =) se see caso s<55- 438 

PTASIIENSIS Sens ee eens. == 555 439 

CMllOWIEN SiGe a2 ee sense a5 439 

Cheltonensiss. 2 aeeien csr eases 439 

Coccodistomaes =. o=.--e-~--= 439 

COMI US CM eae tele ietieroieta e439 

Coppingenl ape = see oe eel 439 

Gif CliSW ot tos ccenees cleo 439 

GisCOldeate sas ears saan <i> 439 

Page. 

ActinomepradissimiliSea. sseeeee assem eee 439 

Gistinetas. $host a ene 440 

GV ATiCATAR ee osteo eee 440 

duplex 2: 4. ..g2acsesnsceeeeeces 440 

elongataln Sa. cet eee 511 

TOPS S35. oases aac 440 

PUSCH.o2 Sob aseceeceen -Eeeeee 440 

gracilisy io 2:22. sacaseeaceees 441 

erandicallyac-e sc 4-oesesereee ee 441 

PULA die see eee ees 441 

UDCA eeeer eae see ene 441 

imperialissssesse- sees 437, 441, 507 

inttermedidisss sees eee eas 441 

INGriCata ences cee sass sae 441 

LOWOENSIS! .2 2c cents cee Seer cuiee 442 

UKCSIi/ ep oreo RA Saat easemcere 442 

linea bation! tesa ae peace 442 

littoralise oe sase sooner eae 442 

NOVO 53a es 442 

MACrOMIaACHUS = eee seeeaeoeee 442 

RVC: ee ee es Fe adechis ee 442 

IMBSNI CHE ees eee 443 

meridionalis var. carinata.... 443 

quadrata... _443 

IMNCY OL yo aches setae ee eee 443 

MONODTACHINS see eee eRe ee 443 

MOTSEll ese tne eee mes eee 443 

INMUVET a eee Ae secs aoe seas ee 443 

multibrachiatae. ss eee see 444 

MUNN eee eeeeecenese eee 444, 506 

AMUbAabilish: acsteesae ence eee 444 

TUTE Dee ml aa 436, 444 

MODbilis# eset esos ee eee eos 445 

IOC Be Sbetooe tae tee aeeARoS 445 

PRLVI CULV Bee esses area 445 

PAUCICIETAese sees eee 445 

PECUINA TA sae eee see eee 500 

[oertean lols es Sccceemonss00uLToS 445 

PSLONI | fase see a-seseeeee nee 445 

PoOlyMOLphAee 322s --e ae e eA 446 

pulchellaas cena 268, 456 

quadrata sa sioa a Roeeela tassel 446 

ranvillensise 2: sp ..-5 see = 446 

PODUSTA a oo ace 446 

TOVUSHPINNgeee eens eee 446 

schleceliiin seececman anette 447 

SENEOSAien .\ss Seer eeeeierieets 447 

SOEUOSHma ae oscscsice oer 447 

Simplexiicencercseeaseaceeeee ce 513 

solaris var. albonotata..... 437,447 

stellataaas: soso eee 447 

stelligora. 322.2 =a 448 

Stewarticos ets se- oe eee eee 448 



748 INDEX. 

Page Page 
‘A ctinometraistr aaa eaeeee eaten eeeeeo see 448; || Mlectojaponicaassssceees ee ee cee ee neces Cea 

BErOtans .ccsecte aes 448 TMmeridionalis:!.2..02. 2.0. sseee ee S452 
ONAN ssc sees te ce ec acceseenes 448 MUltIAda 2s. Bla. ae coe 452, 506 

UO UTES oc opoedoscenansse 448 MOVe-S nines we eee ee eee 452, 506, 521 
trachyeasterse--e-ess- eee eee 448 palmata-. 0.355.226 32.2 eee eee 452 

VAPNASeNSiSeeee estes eee 448 ParviclITa- cose ss ee sae eee 452 

Validater- aso eee eee 449 petasus..2f.sascse ccc: eee eee 452 

Varia biliseesoeeeeeee ee eee 449 phalangium (24252-22222 ee 452 

wurtembergicai-=----=+--4---<- 449 pollyarthra....2 2.265040. eee eee 453 

AACTINOP CCA seas hos. oo eee ener eee 87,88 polyarthra ....... Bes Ral 453 

Actinopterellanesssee cee seer eeete neers 83, 84, 87 PULPULECS <2 2. see Bees Seen 453 

TAGialishaseeee eee eee aee 88 VOSCR, aiolno 22 oc2 Oe ce cet 3. eee eee 453 

AGdélomeétr a's. 5.232 Awe tewe enews ets eee 211 SAYsil . 2 5 SSSA es es eee 453 

Chats DOME NONE sae oecedassaeisace 236 SAVionile. Gee eee 2s Sin ce eee 453 
tenuipes'- ts eee eee 236, 449 tessellatae: ia 2) ese eee 453, 515 

Adler, Cyrus, and I. M. Casanowicz. The timorensisis.-4..05° S3--ce eee — 453 

Collection of Jewish Ceremonial Objects Wwahlbergilc. 2320. -coee see 454 

injithe! United’States National Museumi-=) 9701 Alectro. seems] =e eee 454 

INGAAS (ONC os gaadoacansboccdasasosnee 354 dentata’.525:- 05-5. ee 454, 521 
‘Admire Meteorite sss seeeeee eee eee 686", Allezan meteorite:- 5-22). see 688 

A PasSOMas:.= 220 eck eon eee ee eee 379, 384 | Allegan Meteorite. On the Occurrence of 

barkerianum=-2--) eee eee eee 379, 380 Calcium Sulphide (Oldhamite) in the, by 

STAVidaes accesses neocon eee 379 Wirt: Tassin:. «22228... 4-0ee eee eee 433 

Ugeysalyhelbhasondoeaasncscas se 300,000,084) || -AllOcrIMUS ity plssss-see2-seeeee eee eee 419 

SQHCaCLU Zeal oases eee 3005356;379,380) | Alm shox2ee--ee asses pester eee eee eee 712 

SINUACA PR ecissee tse eee eee 379, 380 |. Alveolites louisvillensis................... 422, 425 

Stantordensisac-4--- ee eee 356, 380, 384 NiALarensis.s-eeee ee eee eee 422, 425 

ASENeOLecLIxeSCUdd eres eee eee nese eeee eee 74°| AMaura no. 5. 25cecsennsce 2 aoe Cee eeeee 253 

Agonostomus Slobicepsesseseeseseeeeeeaesee 13.) -Ammberlyardillert...2--<-25 ces sce ee eee 346 

Aluningplanicepsereassce eaeeeeeeeee neers 658;/659" || AmblyOpsaeecs s-2ssee sesso eee eee ee eee eee 3,4 

Alaska. Schizopods from, Schizopod Crus- Amblysiphonellas...seeces eee eee eee 283 

taceans in the U. S. National Museum, PrOSsetl =... .2<.. nacre eee 284 

byArnoldeb. Ortmanneees sass seeeeeee ee 1 | American Antelope. Remarks onthe Horns 

Alaskan Needlecases: A Study in the His- and on the Systematic Position of the, by 

tory of Conventional Designs, based on Marcus Ward! Liyon=s-. 2-5-5225 eee eee 393 

Materials in the U. S. National Museum. American species of Dalmanella............. 41 

Decorative Designs of, by Franz Boas.... 321 | Ammicola.........-...... ee otaascss: 355 

Albatross at the Hawaiian Islands in 1902; Am peliscarvholmesiiz=---ss--eee este ee ee eee 27 

with Remarks on the Classification of the macrocephala a... -seeeee eee ee 27 

Comatulida. Descriptions of New Spe- Amphilaphis.. 3... ...2- 222 +---e eee epee eeenee 573 

cies of Crinoids, chiefly from the Collec- biserialis=222eeseees2 545, 547, 549, 573 

tions made by the U S. Fisheries Steamer, regularis: =... Scee- 545, 547, 549, 573 

iby Aus tinnl: (Clarks cee ---eeree seer 209 | Amphipod Crustacean, Orchestoidea biol- 

Albatross in 1902. Foraminifera collected leyi, from Costa Rica. A New,by Thomas 

near the Hawaiian Islands by the Steamer, R. ReStebbings. ..c 2.25.55.) eee eee 241 

bDyeRuius Mather Bar eiresee see ee 113 | Amphipodous Crustacea from the Gulf of 

Albatross in the Vicinity of the Hawaiian Mexico. Descriptions of Four New Species - 

Islands in 1902. Descriptions of the Al- oi; by Arthur/S. Pearse::-2----2eoeeeeeeee 27 

eyonaria collected by the U. S. Bureau of Amphiprion chrysopterus.......-2..--...-- > 611) 

Fisheries Steamer, by CharlesC. Nutting. 543 | Amphissa corrugata.....................-.- 355 

AlCyONa Cea sc. sices see eee en Oe eee 544, 553 Versicolor...<.-s0:<-.csns ee eee eee 250 

Aleyonaria collected by the U. S. Bureau of Amphisteging)..:%2..%.6..26 sae: Soe eee eee 165 

Fisheries Steamer Albatross in the Vicin- CUMMINZIE = 2.\02 42 eee eee 166 

ity of the Hawaiian Islands in 1902. De- @ibbosa. 2-24 -ccce eee 166 

scriptions of the, by Charles C. Nutting... 543 lessonil ;,....05 220. ase eee 165, 166 

AlCyOniGes 2 eck case ee eee eee 544, 555 TUZ0SA8 5 = Seon ee eee 166 

AlCGtO S535. Yee hesdee Sean eee eee 449 vulgaris... 2... 22 Sesser pe eee 165 

hennettizecceecastaseeenaoeceer ee aeeee 450:| Amphithoe anding--=.--ses-seeeeeeeeeeeeeee 241 

Carinatad . Sac: eee eee eeeeecee 450, 464, 509 dentata:..- 2:25. sse0-ces5eeeeeee 241 

echinophora* = assess escent eters 450 | Amphitoeiaztecus= 222.22 2465 .- eee eee 241 

echinoptera..... BEAR OSB AA BAG GRAOSS 450 |) Amphiura)...< 2.22222 522-e ese eee eee 404, 405 
elonpatans costco Gasecree eee 440, 451,510 sanctrecrucis: 222-05... -eeeeee 352, 404 

eschrichtilt sa-c cs. eee eee 451,522 | Amplexus shumardi...-.-.-.-.-...--- 413, 422, 425 

CULO pea Se eee casero cece aes eee 451 | Amulet on parchment.-.--->---22 eee 738 
Napellatas-cmcs-teeccnee ees 45125100) VATU etS enon ease ne eee 738, 739, 740, 742 

elacialisws. 2 te metceenee cee see eee 451 “| Amachis.2. aco o5. sscesce cote ee eee 250 

petravis: Jo ascccsaeces ees. oe eeee 250 horridasseeeaese eee sdestoeasence 449, 450, 451 



INDEX. 749 

Page. Page 

FAMED NED CIS) oe an are ical ness bine winslow onic Sel AmuedOn DICOlOL scene nese ease neeeac sere 461 

Anastrophia internascens...........-..-.-- 412 10) (6 ()2) es ee mega Soeine erica cies 461 

/Apa¥tia beets (oke (a (3) or a ee oe aoe eee reer 262 bidentataie 2s. ¢ec.s=nsccobtince oe 461 
BUCH Bianca cso an sen =einoes <i 262 Lojvils hs See ees 267, 276, 279, 473, 506 

PEVOUMIIN ee a ai 2 oe cae ecawin os cce 347 DIRNAAATO Ss co cien nas stead see ase 461 

PMNCOM PI CUANSICOMIS |< 2 cn.s os Secs an asics 346 Dimaculata.. ccs scseosar ec eeces = 461 

LOCH eee ipa w aictolar sane wins sine inla'= 346 Dipsrtipinn ye oss. eee ee eee 462 

PHONO VIGNDIO WM seis enc c-mpcictes ce enews 12 bispinosacco Sea e eee eee 462 
Pt CHNecce western ties =e <5 12 bituricensissio2-242: eto o teen 462 

AMCISELOLOpIS MAPNUS ....<-------csnscsc0--- 387 Dowerstcno< 52 oak ssoceeesaneee ee 462 

PMPOMISMALCLT MSs no. calcein ccwnaenea ccd . 76 prachymerd2trs eases oscaecc ee 462 

RHC VLOCTIOUS <n cet icinc’ aoe vc ea aceeciocsee css 430 brasiliensises 2c. 325-2 o-en-ct eee 462 

UUIECLINES o ood aonenadoaoaee sapbecspeeoee ec) OUL breyidepseccee.- seen neceecoe tees 462 

- Anodonta wahlametensis.........----- Bees, | S55 brevicirra. 2.02. secseeree cere ere 462 

MAO LIO) 4 eee eS pean eee eee 159 brevicuneatas seers eee aseeeee eee 463 
AMIMONOMES so ss sn ic aie aise = 159, 160 brevira dias 1. = </<ecns sce serene 463 

HMENINCMSIS |store eo iene see 159 PUIBTOUS Yee ee Seeeccr omnes 463 

AGENENSISE oem. soa semeccices—- 5 160 briseised Se escet eee eesoleeaeees 463 

COronata. c+. boecsckssecekeetiwss 159 DOCK ese se eee eee 463 

STOSSEMUSOSDS = cls cireiswiniraeci= = 159, 160 bronnlis.. 2c wees socese eee 463 

Molymorphaso- : -- ee -o2 2 cease’ “60 PLOWDIUS Soo. ies eee eae eee ae 463 

wiellerstorfie.: s-osc--iecrse ns == 159 burpundiaes.2.ss-. see. see eee 463 

AMIOPIOGEPUAIA A = => oan oe slscw sone cscs = 2 691 CRllis tata 7 sb: oe ead cee eens 463 

BTILeO OPE eas acc. on = aase eon asian = 211, 436, 454 calloviensis: =~ 335-seeee eee oe 464 

CHOC oe Bom Ae RRE See Ben Go oes 454 campiebelinh- 3-2 s-ee saeco eee 464 

BID YVSSICOl Ase cecin cn ohearenioaicint.s 235, 454 canaliculata 2. ..c2.----- se seee eee 464 

BV SSONUM sie = pe acer eee ee es 454 CA pensishe nce esses tae 437 

SACOSI B/G 552 S255 goo - cies Yacslaee tees 455 CATA heeufite. ct oJ eaeeon Sees 464 

ACU CUR A spars cee sitae Spee ela 2 ee 455 Carentonensis)..25.2s0-25e55 = ce ss5— 464 

ACWUTAGIa ose Sense ess seeiee cee 455 Canpenteriteces a4. oes seem 464 

admirgbilisi c= se. <<2<ssccecie cess 455 cantenniensisica...csenee-eeeens= = 464 

MOTES TING Ae. aes aioe efeeera eee 455, 525 challengeri.......- Ee a See 464, 480 

equimarginata ....-. Bearers aaee 456 whaNPamMNierises: -\.ceeeee sees ea 464 

SEQMUPMIN rs 2 es eee as 456 Chofistivaas. «sconce sece cence 464 

PUPPETS etter ocho c toe tated ee cies lees = 456 Cilistaees ac S28 5 Secs cee ee tee 464, 540 

Din. 2 50s Gap dor eR OSER Ee SOB RAeS 456 CINDIG sees Guns ce ae seelne seeeiteeeress 465 

ROANSIZAL LES «cis cas Seeiclaae sees cies 456 Claret 355 sosce en sae secant se ee se 465 

GIVER Re rst. coe c Sec wewmsatans ss 456, 490 Clemens.5.2 dice ec ou eee 273, 465 

SUD ON DG Beas to arom oe ejen.s eos 456 CliOeet esse ee Pca aiatee a noe 465 

MULAN IRE sere es cece as m ete exes 457 COMMMNATISK sees see ese eee 465, 541 

Mlnteraioe SS. se ses se emaccnite cases 457 COMBtHS: = Sie poaee cee eter 465 

BIGICEPSS 822 aw asee osc asekesetis oe 457 complanatans. sacee. so saeaeese ei 466 

SUIDISUUS ae ere foe Sees eee =e 457 CONIMCTA Rec Seen tee er 466 

SINICEPS aries cin eee ee -'=e 457 CONJUNFENS= se sesce geese ss - ee ee 439, 466 

andersonien 55.2.6 c<c seo sescce ses <= 457 Gostatac. ses sscncscsse sees eee see 466 

AN PLCSGTSIS seen eee See see ac 458 CLASSIPINN Gseee se n-e eee eee eee ince <466 
ANPUSHICALYSCS me, as - sys neetciaae ini ° 458 crenulatas..22--s-seeersbeciaseeeors 466 

angustipinna:.....-..2.-2-..¢ Wie Ned. o 458 CWUDeNSIS 4 sae wees sae see eece ens 466, 501 

ANSUSTILAGIA: <i <2 = 15555 -12-5- 449, 458, 482 A CHMIN GTC? heats Someta 466 

antaretiea s-22)-s.s-< ie eceissaee<s-- = 458 eupulifera 4. . 2. .<.c.5 taeess0c ese 467 

ANTHUSe sono 2 -oaeace- egacesiceces = 458 Gecameros: 2. s....225-25astsases sm 467 

ATCHCAs cen ctenete sarees =i 459 Mecipieng 2. 2324) 2328 eee 467 

MUIMAGA Sos Settee mecise ne ciccs = 459 elections sos Fewest 467 

QENAU Glee cise Sagas amOswsicccss 459 Geleadol-4sa. 22 See eee 467 

AN DOULA mele ate cetacean ae ninsaic cree 459 deliestissimaics=--osss-se eee 467 

SRM CTIAM Brault Maso cte eee ceee 459 denticulatassse- 7 ese eee oe 467 

ISHED 3 oo ceedasonosuaopescesgessegre 459 Geperetienesssseo~ ses see ae eee ee 468 
SIStTAlisN ys css 0 as-cast oes 459, 460, 522 depressa--e2 a5. 6-2. 2 --ce eee eee ee 468 

AVENIONENSIS aes eae oe aees sniecis a2 460 CSOT sank oe ote ae oaoeaacioe eee ecee 468 

Vall ONIN O Tee eee 460 Giddemsdncsep asec teen ane 468 

DAsleumVgiee: - occ scsmeccseae store 460 Giomedes=.5 052 222 oes Sasa eeee 468, 535 

bassett-smithic:- os << 2se<co-=5 = 437, 460 Giscliormiss.Jsseen ooocs ease ee eees 468 

EAU STANGIe ne. - aaaa cece oc 461 Giscoidesiin.-tac. .s2esse eee eee 468 

Della sevice. cne cee wae eeemesianecales = 461 istineta= es. 22 ot case ee beeen 468 

VAT a DRUNMeR oS . a<.5 0 eee elas 3 461 Gividwass= seas) asesee ee ee oes 468 

beltreminxds 22s 2 oc. coe ae ocho xoe =: 461 - doderleinis. 202. .<32s23adsaneee aoe 469 

Meneslensisse.= > qs---sesetaebacne 461 Gorbipnyis.-.--4—--o< eae 469 



INDEX. 

Page. 

Antedonidubeniiaecesscesse eee eee eee eee 469 

(650 0) t: Hae RE Oe ype ee oe ee 469 

duplex sass ote oe Soe eee 469 

echinatas<.cs55 5. oe eee eee 469 

elegans .5-3 esas eee 469 

emendatrixe 33 sess eee 470 

CIINACOAS 252 saoo-e ae ee cee eee 470 

ery thrizonscssc cen eee ee ner 470 

eschrichti var. magellanica........ 470 

Goa gO mA eee seesecsussoscnesunec 470 

Vial. ACadiceee ee eee ee 470 

IND xn ase ee 470 

@SCTICHtIZ= Fae ase eee eee 470 

E€SSENENSIS:. esas ae eee 471 

@VGISSis...65- cence sceeeeee See 471 

OXIGU Ass 55 hecoen ceo od eee eee 471 

@xilist (ee .ce nace ose ee ne 471 

fieldi-easeaeeeeeee Eye See ie 471 

NLFOLMIS See ec eer eee ee ere erence 471 

HMDRaACS eee ee eee 471 

finsehil..2. 245s eee ee ee 471 

fischepil <-55s5- scorer eee eee 471 

12 (hf: Pee Ben Piece cn See sear 471 

HavOMach dase s.s eee see 472 

AavOpUnpUTe == pee eee eee ee 472 

flexcilis =r ee econ eee eee 472 

fuetuanss. = 5325-5240 eee eee 472 

fontannesi=- 2. see eee eee 472 

TOLMOSUS ye Cee ee eee 472 

{ragilis.2725-25- sss seo see ee re 472 

Pal VeCNSISs 32-Fc merece eee eee ee 473 

garretbianaeece eas see sree a eee 47 

gillerionivy cet eee eee eee eens 473 

glandiferus:5=-2-2 sssseee serene 473 

PlODOSUBy. Soe see coe eae 473 

GOTZONIA:~. <2 = ee 454, 473, 506, 522 

PTACHISHS: Setar Core 473, 474, 487, 540 

PTANUIE Laas sen eee see 2004 74 

Preppinis... Ake eee eee 474 

eresslyiz eso cess eee eee 474 

PICVe VLE 5-32 Sen a eee ee 473 

UlTaNn Gi: 2 ee eee ee 474 

PV LCS a oas once eee ee eeeer es 474 

han 8.5282 =24 eee eee eee ee eee eee 474 

hartlaubis2 ase =e eee 475 

hawailensiss. 2 40s aaa ee eee 475 

hepburniandres sees es eee eee 475 

iherbertis: =: 262: 76, eee ee 475 | 

hirsuta <- ees soccer sane 475 | 
hondoonsis*. oc. e os eee 475 

Huplerli-- sae se eee ee ee 475 

ys trixaset yes ese eee eee 476 

iheringiin. cece as-) eee 476 

imparipinna............ Sener cece 476 

lm perialis =. .2-- Se aeo eee nese cee 476 

LMI a tases eae eee ee 476 

TM PLeSSHe 2 ee eee ek ee 476 

Ine qualiSs- Sosy oe ee ee eee 476 

incertae tease eee eee Sache 476 

INGISA25- 5228 eee eee 476,505 

INCOMMOd ae ese eee eee 477 

INCUING see oe ee eee 477 

inex pects ta-ass5- 32 eee 477 

informis:., 23.3. 52— aoe eee ee 477 

infracrebaceae es---6--eeeeaee eee 477 

INOpiNatas-.eossso a eee eee eee 477 

insignis: 4 :225-ee sete ee 478, 481 

* 
Page 

ANtECOnMNTRCL UI) atiSssssee eee eee 478 

ISIS! dio Anche eee 478 

italica:. 2.2225 9.22). 2 eee 478 

RCCL a2 .85okccees cea eee eee 478 

Japonica: ss.2.c¢-cass eee eee eee 478 

jutierls.< 3.22 5222.0 ssn eee 478 

klunzingert 2. 2..22-t 5a eee 478 

Kkoprivnicensis=: 5.25 5-55) ===ee 479 

Kkreepelini---625 264222 Cee eee 479 

ladoixensis: <.:> 3.2235 ee eee 479 

laevicitran:. == 4-55 5--ee eee 479 

leavipinnas3 5.2.32. eee 479 

l8Vii8i os coe a5 22 cae ee 479 

lamberti....35. 6225225503 eee 479 

laodice:. 52:22: :2d5-0.-=2 ee 479 

| E:) 1: epee EE os 479 

laticitra. 2.2.2: . 222. 2 eee 479 

latipinna...3).5<.2s2 26 eee 479 

lenticularis:; 2.5.20 234- = eee 480 

lepidass.22.522-00cc8 4S eee 480 

lettensis2. 2:50:42... eee eee 480 

leucomelas:; 224.352.6222 eee 480 

lineata:. 2... -:22s:5 2 eee 464, 480 

lineatuss..asec cc eee 480 

lingimana..222 5-225. see eee 480 

longicitra., < 222.052 2-6eee COE 480 

longipinnas:.52-<...22 ese eee 480 

lorloliss2=4 sade sce eee 481 

lovent=.P 5.2. cane eee 481,516 

ludgreni’. 2.2) -- 522 5 eee 481 

ludovici-’. 3. 22.552 855 5 eee 481 

lusitanicae... 25s2..2-2ee eee 481 

MACrOCnEM a: =. = ahs 5 ee ee 481 

MaCTOCISCUSS.2 a2. +2 eee eee 481 

Macropodaassssee eee = eee 482 

MAClopyRuS= ~~. << .--< cae 482 

Maenicirra == sees eee 437, 482 

magnicirrus=.. os. -sosee eee eee 482 

IMaPNiCriNUs.] =e == eee eee 482 

MANCAs.. Sc5c eee eee 482,516 

marginata:<o5.. 2 sees eee ee 482 

MAI. <2 c2-0e ce See saan 1483 

INBTMOTAL Hesse. se ae eee 483 

martensi: <7.-/..02 S305 sao Cee 483 

MSuonemMsa....\.. 2. 32) 483 

meditorraneeformis .............. 483 

meridionaliss)-. 54-2 eee eee eee 483 

michelottil.; ..23.325-2eeeeeee 483 

MiCrodiSGcussesse- 2 ose 483, 542 

MiniMUs: 2.2 222-32 e eee 483 

MINOL 3/55. .so5. 6c ee eee 483 

minute..3: <J.--)2 3 4ee eee eee 484 

miocensis:... 3.260 4c ce ee See 484 

monocantha:->- 5-42 =e eee 484 

MOOLEl: =. Soo ca <n ee ee 484 

MOL 22102 5 oy ee 484 

Morieréi: . 22.2.4 Sos ee eee 484 

MUCTONStais.\45:2 ee eee 484 

multicolor:.2:.-5:-22--eeeee eee 484 

multiradiata.-25--2 eee 484 

multisping-. <2, ---2.-- ee eee 485 

MY Stiea 5.25 |. 5.ke- eee eee 485 

NANG... .2 2 asce a ee ee 485 

Tem AbOC OTe eee ee i a 485 
nicolasis = .:.222.. . 32 ese ee eee 485 

NOUHta- 255k ae ee necks 485 

OD Ma. o5.cc3ech ee se eee eee 485 



INDEX. ToL 

Page. Page. 
AMLEOOM OCCUIGbAt ae natin scec mecicc em seco sca 485 | Antedon semiglobosa.........-....--------- 493 

(UMS 3 See as Soh ee eae ete meee 486 SODATA tA eis totes see eek ee eee 493 

(Ophiocrinus) semperi. .-...--.---- 493 Sequanuse os. ose eee oa Set 493 

(no) Hanh) Be See pe ne ceeE a aSee ener aona 486 SOLrataens-) cone eee eee 494 
OTIONUALISGE: oot oac whee Sastacle’ 486 SOYTATISSIN AS cee eee Pee aoe 494 
OLION Mee Ae ee = so eetianae tosses 486 SOLripINna. 3c. As See ee 494, 531 

OX VACANT S (e504 cocci secs 486 SOUOsARE 65.0 nee Ae peer 404 

BUN AS stetaya alata yeas eee 486 SIPS tae aster eee one eee eee 494 
ALAC OKA ee wew eae Ecce acer ae 486 SIMMS oso sa heen sess ote eee 494 
PATOVON! =. acces gkecte bese ee esse 486 SOLUHUSS os Ss Sent Ae tet ee eee 494. 
MATWACINEAS ch seo 526 t-esaanset-ee 486 SPCCIOSUS =e - 5-50 eee see eee eee 494 
ALvIpINNA- son assess esi 487 Bphwroidesass se seeceses se eet eee 494 

join yl ASS aes OCeRe sete Aesren ee 487 5] 0) (C2 a a eT ee 494 

PRD 9 Sac cospa eS ssaaS eee eae Te 487 SPINICINTA aon asece ee eee 495 

UI Ge ss speeeosrosassecccsoardcee 487 spiniterass sooo. See ee eee nae 495 

MOMMA TUS Srey oes wiser es eee iach 487 Spinipinnat scsi ee are see eee eee 495 

MSTSUACISe ons joe -ee reece se = <= 473 [21:1 es a meee oe ets ead 495, 497 

Menplexaee cece -= casas seeese =e eo 487 stellatus asx. 2<<eces cea see eee 495 

POUSPINOS ase css = aeel/eamem a= 487 SULATUS= oan ec tek eee cece eee 495 

MOGUUSH = sero = scissile ene 488 Styliler? oats See eee eee 495 

MOtasUseAseaee 2 ee cee cee tees 488 SUDtIISS Sy he cee eee eee eee 495 

[DETOSUB eee. pment cer se seme setsers 488 suleatarssec 2 -ceeeecec ae eeesecee 495 

TC LOM te s yee ee nace coe es 488 tannerigees . ee. St eo-oseet eee 495 

MilUlaTISs. — 32s sseeisew esse Pose 488 tAUPINCNSIS!-e-sacceece Sse ee eee 496 

igab EK Ce A aeeeoaneoseageeeaecde 488 tONAK. Fassas..oFscee exe endo eeee 496 

PINNIfOTMTISe == dose es 2 eee eee 488 tenelloidés. 2/285; << ssn eae 496, 541 

PUM AIS Aesoes sss = See e ee ae 488 itenerso so cee ne coe ee eee Seer 496 

OMVACUINISA. secre: ce citoemne =e seem 488 [helt fhe ee See eP Stes Seas 496 

DOM DURE ste amneee tens: Gasman ei 488 VONICITIA oes secis=s oSaec eee eee 496 

POrrec ta. A 5ese ee ss aes Le --- 488 LENUICIPEA ery es See eee eee 496 

pountalesiso 7... e ee cee 266, 488 tONUIPINN ase oases eee eee 496 

MOULtAIES see e Ase cee meee soo 488 enWis? oo. eecce case tenses Seees 495, 497 

IDLISCA asi Soesee set See oh eelaes 488 bESSONI Mas socks eae e ee ee eee 497 

MNOliKd eo oAca. vote eeeceisseose es 489 tHELIS= 22 sta oscar eee ees some 497 

LOMO U see eee et 489 thiollierel. 2.2/2.2. soesen-e eee 497 

SOIGC INE = Ape oS serene Aes SaaS 489 APTN spe risc.c cee nels eno es 497 

WSVCUOP seers cea a/ss eae eete - = 489 COURIC So sec cutee eee eas 497 

DUbescCens2e S225 22s eee Sect os 489 brigueta cc. easse assess eee ces 497 

pulehellayece sees oe eee ae Ae 490, 521 TRUNCH TAR Sa ere te eee one 497 

puleher aes as. cocker eyes 490 tuberculata 222225 oseer eee eee a 497 

UN See eee eee arearsoe 481, 490, 516 HUberOsee 2 = --f se odes cee esas = 498 

Usa Me cee ee lasene Tea eae ee 490 LNA 0) (et: DO oe a ears 498 

qQuadrathss=- 4.2 S22 aS te eee cee 490 WalId Be os Nee cee ec oetes 498 

Quinduplicavaes. 22-.es. 5228 sei 491 VaTlipennay eee aseses- sass sakes 498 

Quingiecostntan-=sse--s- esos 491 Var pinNe so. re oeaces a= ose eecer 498 

TACIOSPING= so Se ee eee meee 491 Variispina eee nac oso eae eeeoeee 498 

TANSOME lees se NIRS See Sacks 491 VEISICOlOT 2 eee cesta t sates ence sees 498 

TEP gee aoe ec me Ona a nS aH ea erree 491 WIGATIA/ 62 25525 2eek eens see ates 499 

TAN DUMe aes Ss. sees seats 491 WILOSAY assent eet ae Shee 499 

TOP alee re acne Se Reeeee ise 491 WILSON Sass a. ose nece cie dae 499 

TOCINGO se. - Heya eee ee en eS 492 WOOG-IMASOMD. == assess see ase e eee 499 

13} 40 (0) £2 yore ee CS eee = Hi Sea AG2 9) VAT Ted OIG a32 emer et aaa 210, 211, 217,316, 318 

TRE IA hence art re a 492 | Antelope. Remarks on the Horns and on the 

rhodanice) 2.2. 29eeaea- oe eee see 492 Systematic Position of the American, by 

PHOMPOLGERe aa ean setae oe shoe 492 Marcus WiatGuls VOUT. oo. serene oeeee ee 393 

PIC ONGSAMMIS r-rel salsa se AQ9™ | SyAmithed ONee 2 2). 0. eeecccemascs= seem eee 499 

ricordenus.......- Ree ee ee 4G) Amit HOMASpHS <> 56-22-02 2: Cie = ee 555 
MODUStBE oo Nos ae fore eee noses 492 steenstrupi......-- 544, 547, 550, 555 

HOO ess. cheeodsdags Fencogeteoe 492) eAnthOMluniCeay y2s.-2=---555-5-<se45 2 ee5 2 581 

ruber....... PCa odbc eee oes 492, 519 tenuispina.......- 546, 547,551,581 

TUDICINOSAE S28: o 55 cee ea oseeee 493 | Anthonomini. Descriptions of New Curcu- 

TUDEONAVA cores a ae ance oes esa 493 lionid Beetles of the Tribe, by W. Dwight 

MUP OSS Se tsens ois 1s nea ee alasecenisacene 493 PICT CO: Fee aes ee oe see Sate ata 173 

penlaTis 5... fesse see ese 493 | Anthonomopsis nixtus.-................--.- 181 

schlumberperi-s22-22-44--eess-- 22 493 | Anthonomus callirrhoae..............------ 176 

SCIQtCLIME ee cnn eee ss Aenea 437, 493 (Cnemocyllus) aphanostephi. 177 

serobiculatat. occ cecees sees = 493 baccharidis.... 178 



752 INDEX. 

Page. Page 

Anthonomus (Cnemocyllus) ligatus......-. 179) | “Astrodapsisiss¢ san. css ecer ee eee eee 353 

Gisjunctuszessos-s22e ee eee 177 antiselli. Saccccm cece eee 352, 403 

STANGIS:..2 aces saeco see eee 173 | Astroeospongia meniscus....-.-.....- 409, 419, 426 

heterothecse. .--=.-.--2225---- 177), |) -Aistropecténes J... - oe oscee eee ee ee ee 518 

Nicorige’s cece sce ee Oe 175°) “Astrophytonss-cc2e5 cos oe ee cee ee 435, 500 

pallidus ..... Ree eee ite tere 175 elizabeth 2... = -ss-et essen 500 

DUOSUSsssesecececeeeee eee 175, || sAstrorhizidees: osc se: osee scree eee ener 125 

sipnatus: = 2ss-sec-csceeeneceee 175 || Astyanaxargentatus=-s5--e+ee = see 12 

\ nie, poy NON = oe 175 | Astylomanon' cratera-.--.-2---- 22 eee 419 

Subigscia tUSeeeee eee eee 177 | Astylospongia praemorsa. .....- Bae es 420 

LeXANUS 2 Se Aeee ace eee ae 175) | Astyris gausapataia. 2c. e eee ee 355 

(Trichobaropsis) texanus.... 174 richthofeni’s-= 3.22. ssos5 see eee 354, 355 

Anthoptilidse:.. 5:52 secs seeee eine eee eee 544, 561) ||: Atecto. 54 oo asco ee 500 

Anthop tilwm) sss -eeeceeee ean eee eee 561. |) -Atelecrinide. 2. 23 .5-.20-sees5552- eee 210, 214 

MUG AY le eee 544-547,1048,,950, 001 || -Aicelecrintis= -- = eseeee == seen 210, 213, 214, 436, 501 

Am tilocOpra cso one econ ene eee et eee 398 balanoidess=eee2==-Fee= aaa 214, 501 
@MEri CANA as = cee sees eee 397 belgicus):.:.:2,.:¢2: =25eee Cee 501 

ATTbIC ie CHINA CUD sseeeecer aes ae eee eee 721 conifer... -22.--2=- 213, 214, 215, 228, 501 

Aphanostephus skirrobasis --..-.- Bn aes 177 cubensiss-.-- eee 22/1 eee 501 

ApharevisilaviviUlltuss=cece- sees sceenneeees 611 pourtalesis:5-22- 222-65 501 

Aplodactylidaes-succ-2 seen = penne sneeeeenee 611 WY VIllil......s2- e522 Seen eee 501 
Arba Kantotthsescassece = aeee see ese ee reas 715) | -Ateloplusmotatus-s5-eeec noses eee 79 

Arcarecan DliSiey: as-enee a eeee eee pee eEre 352,303,004 || Atrypareticularisi.4----224--2eeee eee 413 

microdontaeaeeeses=4 BAe Sere ssa eoe 350 niagarensis) --s.c425-eeeee 430 

obispoamait 5-825 ce sos eee eee dL, 352) | -Atunia Ziczacee os--6 ae ee eee eee 349 

trilinedta= sts ea eee 353,954 | Audiocrinus'pranulatus]. s225-5-2oseeseeeee 519 

VANCOUNeLeNSiSsesc ose ee nese see eee eee 347 || Anlocars elliottitec 2 os.> ses. eee ee ee eee 76 

Arch eO pus antenna ise=-seeeeeseeoeee eee 347 || Aviculajexpansa .. .-c22sasceaes- ee eee eee 86 

Architect Onicaie-: -eeseeneeceee en eeee eee 374 | Aviculipecten occidentalis.............-.--- 292 

bland aesete sence reer 375 | Badges of the Second Zionists’ Congress.... 738 

OVNI Sa eee eae 375 | Bagof Phylacteriess.---------e eee eee 714 

lorenzoensis ...... 348, 356,374,375 | Bagg, Rufus Mather, Foraminifera col- 

Archosargus probatocephalus.........---.- 15 lected near the Hawaiian Islands by the 

ATCvICHIS DINGUTON Paes. a= ee sees eee 651 Steamer Albatross in 1902'..--..-.---2.--2 113 

Arctroralidia fuscaice= secs eaeeeeeee seme 652, |) Bairdiella armatas-co.ceceeeeee eee eee 16, 17,18 

IMA OT. Ae. sate eee ere ree 653 ensifers 2.2 caccese nodes ca seeeeeee 17 

simplex: 2 saxsch seer eee 652 TONChUS ;.... <2. .=%=-5- eee enero 17,18 

stigmaticane- os -ssssses Par ane 653 Velee-Cruciss.. 2." sees 11, 16, 17, 18 

SUMS trang cease eee cence 652,653 | Balistapus aculeatus.-:-.--2-5----ssee-eee= 616 

tingiaes= 26. Ssccsececeeceer eee 652)| Balistide.....-....-..-52<sce246. 220 aero 616 

Arm Structure in Recent Crinoids. Some 

Cases of Abnormal, by Austin H. Clark... 265 

Arnold, Ralph. Description of a New Brit- 

tle Star from the Upper 

Miocene of the Santa Cruz 

Mountains, California... 403 

Descriptions of New Cre- 

taceous and Tertiary 

Fossils from the Santa 

Cruz Mountains, Cali- 

POMNIG oe sseoe se ece ses 345 

Arphia pseudonietana-os--—.--4 2-2 s-eeeeee ee 74 

Arthrophry Kus ss. ooce cen pee eae eee 392 

Asemoplusirainierensis. 22.2.2. -2-2se-seee< 78 

A SCStT AZ UICL Gee eee ee eee zie 106 

AASpId OPDTry-KUS saiese seme ee eee neers 392 

Agteriabifidaseesecne ee sere ee eee eee 533 

ASUCLIOS c.co2 Stee se eee nee ee 499 

bifid yee 454, 473, 499, 500, 521, 522 
Gecacnemuls cena se eer ee 499 

multiradiata.......- 444, 453, 500, 521, 531 
pectinata 2.4 .Jsei..--eeeceae eee 500, 531 

Tadiatarasccnaocs aoe eee eee 500 

ténell alee a eee 500 

Asterometrass2-.- sees ee eee eee 211, 318 

anthus):. 022 oc eee eee eee 318 

Bassler, Ray S., and William F. Pate, The 

Late Niagaran Strata of West Tennessee. 407 

Batagur...s.sc5. ssecicc can tececweceeee eee 192 

Bathycrinus.~.2- .2-52-s22ss-se heen ee 205, 501 

alarchianus=-=-e---o-=-eeaeeee 502 

aldrichianus-22-- 25-2255 205, 207, 502 

australis... 225 52ssseene 207, 502, 538 

campbellianus= 22s e=e-eeeee 502 

cCaribbeus=s- 5-5 e4---eeee 205, 207, 502 

Carpenterils+.. 2 -- 6-2 =e eee eee 207 

complanatus): - -ss-e- eee eeeeee 502 

equatorialis-2--4--425-sesees= 502 

graciliss2. eee seeee 205, 207, 503, 538 

MINimMUS.. -..). <8 402s 503 

nodipes. 2.2/2. 2354 ae see eee 503 

pacificus: ....444-2--e ee 319, 503 

poculuim’..-. 2.5 o.ceee eee 503 

serratus. — 56: sence cee eee 205, 503 

Bathygoregia. <2. 242 522s eee eee 571 

Bathymetra: -. 3. ..2285. 222-2 eee 211, 504 

Drevicirra, 2... e222 ose eee 234, 504 

carpenteri'. .2 2.2 27222 oe 235, 504 

minutissims.--2- s2seseeeeee 233, 234 

Bathystoma rimator: 222-22 s2 see eee 15 

Bathytoma carpenteriana var.fernandoana 354 

Batrachoidid&: 5.25 -csecs 6 -eaeeeee a 22 

Beech River formation=< <2. -------- sss eeee 418 



INDEX. 753 

Page. Page. 
Beetles of the Tribe Anthonomini. Descrip- Bourgueticrinus hotessieri...............--- 504 

tions of New Curculionid, by W. Dwight Bowl of cut glass, with gilded rim........-- 722 

ORC h ra ceca ci cen cin wise ieslaisiene sue 173 | Brachiopod Genus Thiemella. The Dalma- 

BELA GICs omc etencce ce cescced Mace seseo 355 nellas of the Chemung Formation, and a 
SEN SLON NOLAN SCLOwe. joc yi ccenc cae ccwce ne 709 closely related New, by Henry S. Williams 35 

Benedictions recited at the reading of the Brad ynotes! Obesaks 6. sacee sn eee see nee 77 

Merilidineemerrnasse cc icncccec soceswe- tee (28. )) Brass candlestickss>4.-.005--seseseeeseecosee 716 

SSCEUGILOGINT TS tes arc tela lon Sie aiwjeiniels dareie siecle 205, 504 dish for holding the green herbs at the 

TF ONUION Bete widetate ela cleteiscinicniwinecacinceesices ence 691 Passover meals se eecan snore ee 720 

BiveneriaiGapreglusy.. 2.222. +ec-cciece ees os 132 hanging lamps. cess ay see eee ee 711 

Bigenerina.......-- rn gacaogsane diecndastue 116, 132 plate used at Passover meal........- 720 

PITEMA CRD Ae can semen a sania 132 iLay, POWLArOd ts. os ues oo Maecenas 735 

IBiloculina...---..-...-..- 4 roe ma acer ee see ence HUG. | PB TISYCld os Sane ess 2 ce 5 So eee eee eee 545, 569 

bougainvillel Sse... tsa e ase 118 | British and European Continental Species of 
BHMLOIIESE Sone eee oe oe aes 117, 118 Dalmanellaryenvas tans deseo ee ae 41 

COMBMGE fewest a= ee aeons rele oe's 117 | Brittle Star from the Upper Miocene of the 

GepTOSSAe ss. 5 seb seta roicttterateepniceie 3 117 Santa Cruz Mountains, California. De- 

Wats MUTCD yee ae asl 117 scription of a New, by Ralph Arnold..-.. 403 

CLONE Aba e He eset seate sees 1135), Brizaling:eenariensis-.-4--5-5.-ss-seseeeeeee 137 

UREOL ULATIS = s)<scioc mace ee aie stele 118 | Brocade in form of Badge..............---- 742 

MRSSICH seer ee eee ao sac cee casski Asie Bronze amulet 2425 s04scensnceseeesceaeeeene 7 

UIT NAS ch... s/sonee-eteus hese Lite | ebruneria shas tanger. .s4 acess eee eeneeee 74 

DALES ONICHD a2 oc ccc oon wane Seen Ss PE uceiMotisustesee = soccer ene eee ee eee 385 

MIN PON SEs gore Se nists aes Seema ee LeeLee WMA CONtranl aes oss eee eee eee eee 135 

SPHACLS ence eaancces seen coasts DLS PB ULIMING Hostess soa aceisce eee eee ee 134 

VENUTICOSI Ss terra aoe eee 118 BCUlCALA ES ss pacientes cee eee 134 

Biolleyi, from Costa Rica. A New Amphipod Siminis-eeiesch eee ees a ene 134, 135 

Crustacean, Orchestoidea, by Thomas DUCHING sooo ne = See eae 135 

Rewer COD DING Es . = 6 2s See mc ses ne acces 241 DREUE ET ence eC cano sae tee ea eee 135 

BiGtiuMMasperuites 2. 2 aceeccecncccasccre~e 354 MAT PINATH sec sc caine onan eee ee 134 

HILOSUM Seeicies seeks ~sses- ceeee cece = 355 OVWataie sce. sete ees eee cee 134, 135 

SUS ETE Ee i eR cate 355 Ovuiliime-eie eee ee ae 134 
Blattayorientalist. 2) 2-23 s2</acsesecstace 72 DUPOIdes = eee- ee secre ee ee 134, 135, 136 

Blattellareermanica) 22 -setec<s2cci sees sec 72 walltcimsonianaess ss sees eee . 136 

IB attidicetee ness ae. bse sk vese sa cetieaces ea eels wll nani cee eee ae ae ee ee 134 

Jey loererhts 26} S23 Sap ee See eee a eee eee Gifes eS Wim TIS OVA TUS see eee Aa eee eC eee eee 254 

Boas. Franz. Decorative Designs of Alas- IBUTials prayers ececeeece ese cen caeer eee eee 734 

kan Needlecases: A Study in the History IBV SSOPteria Carinatdecnase=eeeee eee eee ae 83 

of Conventional Designs, based on Mate- CaimoOcCninustes sane s on sean rence sae 504 

rials in the U.S. National Museum......- 321 tintinnabulums ees oe ee eee aoe 504 

YO DMOLIMAW OM ste 22 fae se see ia ela 419 | Calamoerinus diomede:22--.=.--..-.-2.-..- 504 

13}0) hy glvs ae) 6 Soe eee eee E ESC aor acre e eee LLG 13 (eae CalCCOCTINUIS tee sen eee nee eee nee anyone 419 

PERATICN SIS oe ears eno aes eee ee 137 | .Calceola tennesseensis...................- 423, 430 

duatatare a Pao See 137,139 | Calcium Sulphide (Oldhamite) in the Alle- 

hyo eaoo oes abeseTcson eee 137, 139 gan Meteorite. On the Occurrence of, by 

KATPOTIANS we 2 eee ec e cose aes 138 Wirt assinase2 sac easscsst esas cen Lote 433 

limb abate ousccse-aesseeee = sceeee 138) Calibelemnonae qac-esccs- eee see eters nee 562 

MODI Seyret a, 0.s See ese Se ce Soe 138 SyMMeELLICUMS-=. eee 545, 

LICHEN EE SEE ese ee yt Soe 138 547, 548, 549, 550, 551, 562 
DUMCLaLa 20 sso scene a= eas 138,139 | California. Description of a New Brittle Star 

TODUSUAE st eae ee (Seep seen ecee 139 from the Upper Miocene of the Santa Cruz 

Sema ata ae ese Sea Sone 139 Mountains, by Ralph Arnold.._..........- 403 

texpilaniodess ee 2. ses. ae: 139 | California, Descriptions of New Cretaceous 

BOOkOL Canbicles 22 de sehas cease ecenes 745 and Tertiary Fossils from the Santa Cruz 

Bootettiixarcentatuss: s:-. -ssses.2Secee 0 71, 73 Mountains, by Ralph Arnold............. 345 

PUNCLATNS 3225 5.82 ts ceseeseee- 73 | California. Description of Pantosteus Santa- 

Ey GO CHGMNTNT ee eters mie acioie ceTnacecieinsaeebls 681 anz, a New Species of Fish from the Santa 

bompitron's ieee tases 683, 684 Ana River, by John Otterbein Snyder -... 33 

CAVITTONS meses eye See see G84e ie Calivonpiaas)s! sas see eo. Stee seen ees 574 

SAT PON bie eee kee eee eae -eeeee 683, 684 gilberti.......- 545, 547, 549, 551,573, 574 
Bootherium, with Notes on the latter Genus. Callieninusmamiter: 955-2 no essea-o ace eee 418, 419 

Descriptions of Two New Species of Callrostomarcostatiwm:.e- see. ses ceeiaseeee 355 

Pleistocene Ruminants of the Genera Supragranosum.-.2.2.<-----2-- 245 

Ovibos and, by James W. Gidley........- 681) | \Callipiaicostinotata-. 2.222.222... 2 sccecce oe 105 

Boreotrophon.......-.. ME SS Ae SE tase AaB EAB AE 249) Callirrhos involucrata, 22... <2-0- 000m esse 176 

BvalOnensiss.\jasdeesctocaascene D50n ny Callishaaucecacats bocce cscisenece qoeeccecee 350 

bentle yi, - cee see ee es 240M MC ALLOMUY BIS <5). macicm ome cco eee Sea tec eee 3,4 

DAaGifiCUs eases sess sse=eaee esas 304 | Callopora elegantula........--..-cssscececeses 412 



754 INDEX. 

Page. : Page. 

Callyodon)tipolensis=s.seeee sees se aeee eee ee 614 | Cassidulina oblonga..........--.-.-.-.-.--- 139 
Calometrate-ee eon eee eee 211, 318, 318, 505 subglobosal 3624-2. so eee 140 

callista: (3.2 -he5s ee eee eee eee 318) || (Cassidulinineeses-ees. ee eee eee 139 

MaVvOpuLpULe ae eee aes tee seeeeee 313.4) Catoptometras senescent: see eee 505 

MULtICOlOL= sete eee 305,313 | Caudell, Andrew Nelson, Notes on Some 

Separate aes a. cceasaseeiee esees 313 Western Orthoptera; with the Description 
VErSiCOlODe ae. ete eae sone 318 of oneyNew Species. = -..524-.---0-8 2 eee 71 

Calvertiae.5-ccsccee a eee ne eee eee 106'|| Cenocrinuss 2.32252 at so ee 505 

TUNA 545 cosoosccnoseosesSe 106,107 | Centropomide............... Pe ee seer 13 
Calymnenehyopdesinas see eee ee eee eee eeeeeennee 412 | Centropomus parallelus...........--------- 14 
Calyptrophora: -a-s<20-sesseee asso. cee 578 pectinatus steerer rere reese 14 

japonica.........- 545, 547, 550, 578 pedimacula....-.-.-..-+------ 14 
versluysi.......--- 545,547, 550,579 | undecimalis...---...--------- 13 
wyvilli............ 545, 547,550,578 | Cephalopoda. .........-....--..+2---+-22-25- 346 

: Cepontdistontuse 22.2 = - ee eee 24 
Calyptrophorincesen=- 22. asses eer ae eee 576 Coratoisis 570 

i Gh Sie tes A on 421 SS ee a Se IS OS ial 
CULE MO ERE Ee) flabellum..-.-. 2. = 545, 547, 550, 570 
Cambogia roseocinctas 4--2e-- ss-ece see ee ae 104 : 

. STandis\.o. <sec aeeeeee 545, 547, 551, 571 
Camnulaspellucidaasses-s5 ees eeeeeeee 74 aaa = 

2 = PALLCISPINOSA 222-2 ee 545, 547, 549, 571 
Cancellariaa 2 ence senescence eee eer 354 ; ; 

aan O55 Cereocebus'cynomolgos-.-. 22-22-22 =sesseeee 670 

MSE Se ia Gs ot Bick a ge Ce . | Ceremonial Objects in the United States 
Candeina)--. 5. 2--.-- Besa peor onacuee 156 - 

vn 5 National Museum. 
Mitida: a se here sionecnsaeeeee 156 . 

, : : The Collection of Jew- 
Canthigaster rivulatus:---<:.-------------- 616 : 

: : — ish, by Cyrus Adler 
Canyon Diablo meteorite. ..........--.--.-- 687 = 

a = and I.M.Casanowicz. 701 
Capnobotes fuliginosus-= ---.----5-=--=2-— == 79 

used at prayer.......-- 712 
Captometra-eeremaacs= se eee eee eee 317 3 ; : 

F 5 in public worship. 703 
hartlaubiGee.- eases eeee ee 317 festionl 715 

icahieri’ 2. come kee tee 317 Oa in a caer 
fabroflava< 5:0). 317 se apna a 

Capulus spangleri 261 areca rs Ee 
ek aac Sela pe p> ee 3 Cervulusimuntjacsene- sees ee ceee Beene 632 

Waranel dios eee sa. sane eee seeieate= ie 13, 610 Cc 2G 
: OF VUS AXIS. <5 5. voces se ee eee SORE Eee 633 

Caranxforsteri=/:5-2520as-e-ssceecnee sae 610 equinus 633 

UBDOS ooo ee eee MOSCHAtUSE 2s sse0e- 2 ee 632 
Carboniferous Fossils. On Some New and Cestode, Cittotznia Mosaica. A New Rab- 

Old Species of, by George H. Girty.....-- 281 bit, by Maurice C. Hall............-.--.-- 691 
Carchaniasiinst aru oee eee ee eee 603,617 | Cheetodipterus faber...............--------- 18 

platy oOdoOne ne eeeeeseeee-eeee eee i | ‘Cheetodon\ephippium=)--2-- === see eee 615 
Garchariid&: 22). =< s5--fea acne eee 11, 603 setifer: 220.0 o.e Soe eee 615 

Cardium ss is-2:t252 52 2s0e eee eae 348)366; 378) |) Chestodontidees.. -- o2ose ee eeene eee ne eee 615 
GOODELL). 23 x. Sse ea eee eae ee 366: || (Characidies -s...cc2c0 22-2 eke ee eee 12 

var. lorenzanum. 348,349, 356,366 | Charitometra ..............--- 211, 213, 312, 318, 505 
meekianum®: 3se.jos22 5-2 See 353, 354 basicurval- 2 ese 235 

Quadrigenanriume: sees os-eeeee en eee 378 distinctas eee 305, 312 

var. fernandaen- Parrettiana)) eee 318 

BHocscccosenese 379 hepburmiana== sess see eee 318 
(Trachycardium) vaquerosensis. 356,378 imbricata sss eee 266, 505 

VaqQUerOSeNSIS: ses — 222 s-=eeee ee eeee 350 incisa 22.62 ss -..02 eee 235 

Caretta caretta = 222-22 3..-\2-< 183, 194, 195, 196, 197 lata. 2 228, 305, 312 

remiVvayaroceeee ee eeeeees 194,195,196, 197 lateralis.... 213,214, 227, 228, 229, 505 

Caretta Remivaga, New. On Three Existing tuberosa....-. eee eS 228 
Species of Sea-turtles, one of them, by | @helonia.cc...25-5ce coc ee 192 

Oliver:P.. Hay, 5° sotacs-asnsoseee cease eee 183 Olivaced: 26st os eee 195, 197 

Carpenterocrinus 22-25 4-- 222 ===e ee 505 | Chemung Formation, and a closely related 
a OLIS See eee ere 319 New Brachiopod Genus Thiemella. The 

Caryocrinus bulbulus.....-.-..--..--------- 418 Dalmanellas of the, by Henry S. Williams. 35 
OUI 8 GUS epee eee 412 | Chimarocephala pacifica incisa......--.----- 74 

Caryomanon inciso-lobatum.......-- ae 419° |. Ghione: <0. £2). bos. eee 354 

stellatim-suleatum.......-- 419, 420 enidiai.s. ji22 eee 353 

Casanowicz, I. M. and Cyrus Adler. The mathewSOnil.. =. seeeee eee 349, 351, 352 

Collection of Jewish Ceremonial Objects in temblorensis.=< -....22.— eee 350, 352 

the United States National Museum..... 701 | (Chiorostomas. os 22 ne ee 347, 388 

Casas Grandes meteorite.....-../.--------- 687 stantoni.. i... coe 389 

Cases of Abnormal Arm Structure in Re- var. lahondaensis..... 333, 

cent Crinoids, by Austin H. Clark....-..- 265 ; 356, 388 

Cassidulina 2p 2see— pe hee ee eee 139) | Chromisiczeruleus-e-25-2-----5-2 eee eee eee 612 
CTASSS. Cee eceeeeac eee eee 139 | Chromites. On Meteoric, by Wirt Tassin.... 685 

Jaovigata 2c sso5. cece ee ee cee 139) |) Chrysodomusis-2-52-- ee sees este eee 386 



INDEX. 755 

Page Page. 
Chrysodomus imnperialis...................- 353 | Clark, Austin Hobart, The Crinoid Genus 

postplanatus ...............- 387 Eudiocrinus, with 

stantoni.... 353, 354, 355, 356, 386, 387 Description of a 

UC DUC (Ree ee one eer 354 New Species. ..... 271 

RUHEVSOPOLPIAG cet oes oaos uss pcosceen cee a -- 588 The Nomenclature 

BMDOLGSCAN= =o... seated see. sca 549 of the Recent Cri- 

arborescens......... 546, 547, 550, 588 NOLAS 32 ss ae 435 

PUXARIS Seco eo tod seats ook 589 | Classification of the Comatulida. Descrip- 

GUEVatais- <= 9 coi o's 546, 547, 551, 591 tions of New Species of Crinoids, chiefly 

Gelicataro- = sfacascse 546, 547, 551, 589 from the Collections made by the U. S. 

elegzans-2o. 2 26 22542 546, 547, 549, 590 Fisheries Steamer ‘‘ Albatross” at the 

flavescens....... 546, 547, 549, 551, 591 Hawaiian Islands in 1902; with Remarks 

Hemiliseeaee oes oe 546, 547, 549, 590 onthe; by; Austin H: Clark.=:--:5.-.222.- 209 

Peniculata. 2s22- 2.2 eos. 0405047, 002, |e Clay Ularige somite. 2) ne See nee eee ee 553 

LETT ee 546, 547, 549, 551, 590 australiensis: sss 555 

OCUBP ONUS ss'sn5 Jue S oa eke 593 corrugata....2.---5... 544, 547, 550, 554 

spiculosa............ 546, 547,551, 591 drigiday ssh 542i eee 555 

stellata......... 546, 547, 548, 551, 592 Spleulicolgesees-eseee ee 544, 547, 549, 553 

(Chari is(oye¢o\if2a lo En Ae ee DAO) OS le ta ClavUlingdioncd snceua- coset tees otecem cae see 133 

CRU SOP ONPUN CBr aa feces cSoce cae ces buee < 588 anpularis'’s5-eee bee ae aac ese eee 133 

@ibleidesmrefileens! <i. oe oisc 50d eee cscs 158 eylindnicae= 5 o5-5ceceeeeee 128, 134 

COG EUNG SEO os ee Ee a Rg a 18 (PATISICNSISe a: S532. sas0e esi eee 133 

(Croies) 5 She Ae ee ee ae SHH SSOMB GS) || (elem ne Mas aoa See ee as eee 582 

PTANNET = 5) scencsne se 348, 356, 359, 363 alba. ene sec scenes 546, 547, 551, 582 

IMEMMIAM sss ost oc coe ec sees 347, 356, 359, 363 ANU. =< =. Sees ansee 546, 547, 549, 550, 583 

(HHOMATSH ee se esac nce deo aokecisece se 309 WELTili ote ste sss aeee = 546, 547, 550, 584 

Cisulia ODMUGUa a. 2248 2. s.ct ses deees cee eats os 347 || Clidiophora punctata---2-.-.-.-.2-..2..---- 353 

Citharichthys spilopterus..........-.-.....- Zon CMSUARIS. 2% <o-sc- cee s-esee se «see ote eee ee 246 

Giutotenianer senna anche aree Sor eek coset 691 Poly strigmaes. ooo one eee 246 

IMLELTNOE ees ane eee eae G97 698s aClypeasten asa. 22 cs4- secon eee ene cee 348 

mosaica....-.- 691, 692, 693, 695, 696,698 | Coast of North America. New Stalked 

A New Rabbit Ces- 

tode, by Maurice C. 

Cittotznia Mosaica. 

Vallee e 691 

pectinata . 691, 693, 694, 695, 696, 697, 698 

1 0°59) 0) (2). C2 ee ee ee a ee 693, 694 

Glut On NCL ee ae eee 693, 694, 697 

GIES CU 6-2 Se Se en to a 506 

WAM SCS stress as ce cscs cicleeee ewe ene 568 

PNACIUIS ee rere a es ten cise eeoatecee 568 

LOVGMIE eee nae nash oae San ests 568 

Shuideni# 295 22 =). 25.55 545, 547, 550, 568 

Cladopora complanata................... 422, 425 

netiewlatancsastec- cee ce 422, 425, 430 

Clark, Austin Hobart, Descriptions of New 

Species of Crinoids, 

chiefly from the Col- 

lections made by 

the U. S. Fisheries 

Steamer “Alba- 

tross”” at the Ha- 

waiian Islands in 

1962; with Remarks 

on the Classification 

of the Comatulida. - 

New Stalked Crinoids 

from the Eastern 

Coast of North 

sATMeTICHEE Ns aees ae Se 

On a Collection of 

Feather Stars, or 

Comatulids from 

209 

205 

305 

Some Cases of A bnor- 

mal Arm Structure 

in Recent Crinoids | 265 

Crinoids from the Eastern, by Austin H. 

(ClarKiseots eas Bas EU fee Sa ee es 205 

Coctocrinusipaccaases =e eee eee aoe 418, 419 

Coccometr ase tessa e as 2s ee eee oe 266, 506 

MigToOlmestala-sesseeeee eee eee 506 

Coelocladig see saacae eras ae aoe ae eee se 287, 289 

SPINOSR Sse sas ae Oe ee 287, 288 

Cosnites;verticillatass. -s sce seen aee oe se 422, 425 

Coenocalperalbipunctaess---- sees. oe ace ee » 98 

Collection of Feather Stars, or Comatulids, 

fromvapans by; Acwk. Clark=s_- 225-22. 

Collection of Fishes from Fiji, with Notes 

on Certain Hawaiian Fishes, by David S. 

Jordan and Mary C. Dickerson........... 603 

Collection of Fishes from the Gulf of Mexico 

at Vera Cruz and Tampico. Notes ona, by 

David 8. Jordan and Mary C. Dickerson... 11 

Collection of Jewish Ceremonial Objects in 

the United States National Museum, by 

Cyrus Adler and I. M. Casanowicz.-.....- 701 
Collections made by the U. S. Fisheries 

Steamer ‘Albatross’? at the Hawaiian 

Islands in 1902; with Remarks on the 

Classification of the Comatulida. Descrip- 

tions of New Species. of Crinoids, chiefly 

305 

from the, by Austin H. Clark............- 209 

Colophinyxcuss cassia sce eee. sect eae 391 

MOV ANGIE ee a ee ree 391 

Colorado. New Species of Cretaceous In- 

vertebrates from Northern, by Junius 

Henderson: Sos-%- os Seance see ee ace eee 259 

Colpochelystkempiz. 32555. 42 22---2 soto sane 183, 194 

Coluni Della easier ee sass ea caae eco 250, 355 

CAnachis)arnoldizeese—seceesee= 250 

MMUTNIN oF rae ee are 250 



756 INDEX. 

Page. Page 

Comaster. case 2ca-soetecesc asc eemee eee 211,305,506 | Comatula multistriata...................-. 512 

PET Fee een enale hat tN Cee 268 NIGTA Loo So eee oe ee eee 513 

Comaster'carpentericses= =. -e2 ene ee ee 444, 506 NOV2e- PUNO ae oa eee eee 513 
imbricatasssee eee eee eee 305, 306, 506 onientalis. ¢...2.-23:5800 eee 447,513 

Japonica’..c.sccececesecet ssn ose 306 PaAUCICITTa=..-- o- 2222 cn seeeees 317 

Marie: 5 ssessscesgaseseesosnseeoe 317 ». Dhilbertis.o 20. 2. een eee 513 

multiradistacescss-e seen ee 317,319 picta:c 2.5.5. eee eee 513 

Pacvicitra sa. 525s ss ee 306 pinnate 225.255 359 see ee 513, 537 

TODUStI PIN aes eeeeee eee 305, 306 polyactinia l=. 3)d..ce- eee eee 513 

SOI abass sac See Se - Seeee eee 317 polyartha. -4..--2 4352 etee eee 513 

SOlAStGRS oo: sasseee neces see 306, 317 polyarthrases< ss ceeee eee 513 

Comasterideis-ceoee ss nee een 210, 211, 305, 317 Dolydactylaj. 2 -.s-e-ee = eee 513 

Comatilas esses eee se oeee 211, 317, 436, 440, 506, 511 TANSOMIS see 3 Eee 513 

ACtiNOd eS! ses.c5s5- 22 = seer eee 507 TOSHCCB 2s. 3 cot cise ee eee 513 

(Actinometra) borneensis...--.-- 508 TOS@8) <8 3 ec eo eee 514 

ham gtgeseeenssesee 511 Totalavia.s— 02222 5-See see eee 514 

AGCONWS: = essasc= Sar soe ec aae ae 507 TOpWaTIA = <2. = eee 514 

(Alecto) articulata_.-.-..--.-.--- 508 SOrratais...- 2 ce: eee ee eee 514 

Miulbertis 35 sarscaaeee certs 512 simplex s--.4-5eee Sh Ss. 513,514 

reynaudis.22 3h ese 513 solarisststaac le eee 437, 506, 507, 515 

annulatat so. ssa. cee ae oe eee 438, 507 sOlasters 32).-552--0 5.02 e eee 515 

Darbate..occdstsseet neo eeeceeeeee 508 tenella = 2225-2 cnc bees eee 515 

IDIGOlORS as seat eae ROE 508 timorensis- 2.5 .552550-- eee Eee 515 

brachiolataices-aeeee ee eee eee 508 trichopterai......2426050seee eee 515 

DLeVicitTrs =. ss... sasseesaseeao-e 508 triqueta.- ~~ 2. cece one eee 515 

brevipinns 22.2222 -s-eeeeeenie ce 266, 508 WAPNET! ..= ./2-5 =: oe eee 515 

browne S356 0 Seer eee 508 wood wardil---2-25---- eee 509, 515 

Canina taste Soe eee 473,508 | Comatulida...... iviedecetie eee eee 214,305 

Celtiea 5. esc. oes aoe saee ..- 509,515 | Comatulida. Descriptions of New Species 

claudiana’s. c2ss-4s2> see = eee 509 of Crinoids, chiefly from the Collections 

COCCOdIStOM aera eee eee 509 made by the U. S. Fisheries Steamer 

CONOIGES = sso F 28 ee Sacco oelee 509 ‘‘Albatross”’ at the Hawaiian Islands in 

coraling.] eee aeeer eee 509 1902; with Remarks on the Classification 

Cuming ile ets ene neces 509 ofthe; by Austin) H. Clark ===) —-ss eee 209 

depressa ccs eo tesece ses ecee ee 509 | Comatulids, from Japan. On a Collection 

dibrachiatheee seer eseee eee ee 509 of Feather Stars, or, by A. H.Clark....... 305 

Gividua sce sqscesee peel a 509" || Composite trinucleass---.--seene eee eee 296 

GUDIG sass ce acecioes eee eeneeeae 510) | ‘(Compsometra -...--s--.a-e ee ae eee 211,316 

echinop tera: 2. eee eee 510 SOrrata:. - 258 Secret eee 305, 316 

elongata jc. eceete cee eee 5105511) | Conchiditmik 22-252 - = eee 422 

eschrichtil 2.25. 5-cecnosee ase 451; 510! |) Conocardium! trigong]-2-- se. eee eee 84 

exis’ soos aces ocean soe seer eee S10 || Conedon mobilise: -2 =. 3. ------ ee eee 15 

fimpriata sos sass see eee 4715105512 || Conozoa behrensi2-. .- 5. 22--- 22s e eee eee 75 

flagellata .z.csciccssaccssencesseses 510 sulcifronsss5 22.22 = eee eee 75 

glacialissos-c- 5 secas0esa cee eee 510 | Conus oweniana..-...-. 2 sigiseeerars Sa tere eee 350 

helianthus. .....- <n cee eee 440,511 | Conventional Designs, based on Materials 

holmesics=s=/s225-~ = Fh eee tee oa 511 in the U. S. National Museum. Decora- 

Indices s<fcaeh. nse Woe e Ueeeee 511 tive Designs of Alaskan Needlecases: 

insertacs scent 6 hos oe eee 511 A Study in the History of, by Franz Boas. 321 

jacquinotizes-- cess eae eee eeee 511 | Corbullais Sy. 6252252220. 20 ee eee 351 

japontes sso hceaae see ce eee SLL.) Cornellites. «24. $8365.54 2o = eee 84, 87,89, 90 

IVISSIN Gee eee ee eee 511 (Bterinea): flabellac ss. eee 90 

longimanae sa. cee eecen seer noes Bll | Cornularia..\. =.252 922.2. ase eee eee 554 

MACTONEM As = sone eee eee 5115538 | (Cormularids. 22... 055052 see 544, 553 

MATIC: Ghok2 eee a er eee 512. | \Cornuspira .=..=-2425 202. cose = eee 123 

mediterranea sss teeeeceeseeeee 454, 512 earinatas. se ase eee 123 

mediterranezeformis......-.....- 512 fOliRCER.. << Sao.cn SE ee 123 

meridionalis-S2c22-po-ceee eee 483 invoOlVeNS 22522 + s<36:eeeeseee eee 123 

Mertensl.a sss oe ses ses eee eee 512 | Corvina (Homoprion) Acutirostris.......-.. 16,18 

millerissee ceases ae ase eee 510,512 | Costa Rica. A New Amphipod Crustacean, 

MONITOR Se eee ee eee 512 Orchestoidea biclleyi, from, by Thomas 

MLONIIS 205. hscSce cscs cen acee settee 512 R. RaiStebbing: 26s. 2c 3c. eee ee eee 241 

Mira a ae eee 444,450, | Costume of a Rabbi in Mohammedan coun- ¢ 

452, 453, 506, 507, 512, 521 tre. 65.5 occdsccdie wk scence sane eee 734 



INDEX. 157 

Page. Page. 

MGvertOM EAssOVer Gish -.--o cece apne = 722 | Cushions to lean upon at the Passover meal, 

OH INSU ORK: cc oem 4 cic ae cia @<% a eae 710,711 ONISGORS. cn eide sac aewSens oe Ganeactuceeane 719 

the green herbs used at Passover Cyclamminae na. oo base saeco eee ate 129 

TITGO Se at cet, Ne os oe 721 cCancellatas: soae-ce soe cene 127,129 

Unleavened pread..or Maccoth.... 720" |) Cyelomuricea-......2 2222 oS oeen ce ccccccenens 585 

Crepidula navicelloides..............---..-- 354 flabellata....... 546, 547, 551, 585, 586 

DUINGEDSS <5 -5-% scenes 350, 353, 354,355 | Cyclonema daytonensis....................- 412 

Cretaceous and Tertiary Fossils from the @ylichhng estan csense sae eee ne ae 246 

Santa Cruz Mountains, California, De- Cylindrical case for holding Torah scroll... 708 

scriptions of New, by Ralph Arnold....-. S45) Cyrlindrites, DrOViSs- icc. ecen soe ws dae eees 347 

Cretaceous Invertebrates from Northern Cylometracd 2x. soso eee Soe eee ee 211,318, 516 

Colorado. New Species of, by Junius Hen- albopurpurea......... 239, 305, 309, 516 

GRA OMe re eee eee ao naa oe Biafete = <isicinis, 259 elles So. sceecs awe Woche cee eee 516 

Crinoid Genus Eudiocrinus, with Descrip- TNA CRE ao eS Soa. Shae eee 239 

tion of a New Species, by Austin H. Clark. 271 blemnaeeeeas acer tbe saeco 239, 318 

Crinoids, chiefly from the Collections made (Cymibalononaiee eee eee eee 156 
by the U.S. Fisheries Steamer ‘‘Alba- DOCVIE potest ae ee ee 156 
tross”” at the Hawaiian Islands in 1902, Cenucep hala clanwe 2:00am 663 

with Remarks on the Classification of the C ia 
z aoe é ynogale bennett... cawess ccs ceseeceetas 651 

Comatulida. Descriptions of New Species C | fasci¢ulact 
: YHOMOMUS Tasticularis. ce se sec ee ae eee 670 

of, by Austin H. Clark .......-.-....----- 20 Cynopterus brevicaudatus 664 
Crinoids from the Eastern Coast of North ‘ ORS Liat) Kak ai ie Rae 

4 : MAIPINAUIS: oc\ccen sense es eeee 664 
America. New Stalked, by Austin H. ith senellas. 664 

CCUERTAS ee SS ee a a eee ars 205 PIS So Ee ih, IR el 

Crinoids. Some cases of Abnormal Arm Cynoscion neb ulosus TE ce Shy: Ge he camel 16 

Structure in Recent, by Austin H. Clark. 265 Cyphoderris peperi Fights De i eR age 79 

Crinoids. The Nomenclature of the Recent, Cypricardinia ghia ice Sloe rs ee Leen ae 83 
by Austin Hobart Clark................-- 435 Cypsilurus babiensis weer eee eee eee eee 606, 607 

erintehariamenrr ress: — ace aN sce 146 ogilbyi....-...----2---++-2+2+--- 604 
mich ace Masta ae ema 146 spilonotopterus-.---2222-5-+---- 606 

PE et, et ews 146 HMICOlOR ie sce sas ene aaee 607 

ELem dita see =n ae ee 146,147 | Cyrtoceras subcompressum........-------- 412 

GULLLT Ree eee ea eee fe tee 147 | Cystiphyllum granilineatum............-..- 425 

Blesantissinn ness eases ae ee 147 niagarensis........ Be ess 425 
PDD ares ae we SS ane anion ts = 147) (Cystodictya eilbertio = -n.5-2- 2 sceee sense 430 

OEDICUIANISS: aac sates coals oes TAR iGrstounalamiges se ho eee ae ceice 285 

21(0) 001 ee eee ee 146,147 | Dajide. Description ofa New Isopod Genus 

VOnLOKo = oie Sole fo se oad 148 of the Family, by Harriet Richardson.... 391 

Crihiarie pe aes See eee 127 | Dall, William Healey. Descriptions of New 

ISU. a. s0+ sees esses Me ae sels 127 Species of Mollusks from the Pacific Coast 

Dard AOE) 0) (0 a ee 127 of the United States, with Notes on other 

Grocidtirauliginosa: 22: =~ 2262-6 seen ssn = 662 Mollusks from the same Region...-.-...- 245 

NODGUES oe sone eee tee Soe 662) 2 Dalmanellay so ers .= saeco eaten anne 35-38 

Crustacea from the Gulf of Mexico. Descrip- allepaniguesnn: Josceuees sae see 44, 50, 52 

tions of Four New Species of Amphipo- ATCUATID Sot dee eee eee 419 

Geus, by, Arthur S: Pearse. .---.--2--2---- 27 CANAAN GSU aa ae cote eee 41 

Crustacean, Orchestoidea biolleyi, from carinata.... 39, 41, 44, 46, 55, 56, 57, 58, 61 

Costa Rica. A New Amphipod, by Thomas Ware psilones. sense scuc 46, 58 

RR AS Leb bineaee eee te ose Se 241 danbyi.. 44, 45, 49, 50, 51, 52, 53, 54, 55, 57 
Crustaceans in the U. S. National Museum: Welds Esco buae- sonease 51 

Schizopods from Alaska. Schizopod, by elegantulai= 2-2- see eee aaa 412 

Amold hy. OTbmann: ..-% -. 2222504205 <=. 1 elmirg.mcs cess seek 44, 47,54, 55, 56 

(CH qitith CES a ae hee Eee es Re ene Se aes 246 INGCV AS 22 os Soaiaese enoek eee 41 

Cry PLO OV Alsen. oe. sae aes een ons ~ see 353 leQnensIS soc oe eee 41, 44, 

Cryptomya californica.........-.---.------- 354 48, 50, 51, 52, 53, 54, 55, 60, 61 

OVBUS o> 2 eae 2 ce ck ee cam aes = 354 SUpPersbes ssa 52 ses aa 41, 44, 52,55 

Cricullosa bowersiana:... <2... 2-.s2-20.2--2 347 tiopae ses 40, 41, 44, 47, 51, 54, 55, 56, 59 

USAID MCHC A see 6 72 3 aisle ayant esn'=2 350 VITEI Bove, <7 aaron 44, 46, 58, 59 

Cup and saucer used for Kiddush .........-. 716 Vals DOCH h set a. 8e ese 59 

Curculionid Beetles of the Tribe Anthono- 

mini. Descriptions of New, by W. Dwight 

TEMG ET IS Re 2 oe eee ee ees 173 

Curtain for the booth or tent.............. 724 

UiGres2eF. = ecirac tes newneu acces e sees 725 

Proc.N.M.vol.xxx1v—08——49 

Dalmanellas of the Chemung Formation, 

and a closely related New Brachiopod 

Genus Thiemella, by Henry S. Williams. - 35 

Da ROIME se pees ec eee sa eee Eman eee eat 736 

DWasey lls APMUanMUs co ccc emanate 612 



758 INDEX. 

Page. Page. 

DasyLoreia elegans eases ose eassec cess 590 Descriptions of New Curculionid Beetles of 
flextlist sees ocean soe eae 590 | the Tribe Anthonomini, by W. Dwight 

geniculdta cease eee 502°| ,\Piereé,..5- 2 et ee ee 173 
melanotrichos..........-- 546, 547,593 | Descriptions of New Species and Subspecies. 

Splculosa- see ssceteseseteeasseae 591 Mammals collected in Eastern Sumatra, 

SQUATTOSS. aes 5ce-eeee eens sao 004 by Dr. W.L. Abbott, during 1903, 1906, and 

Davaines sas afeosccsgseeeescssrs eee eeeeeeee 691 1907, with, by Marcus Ward Lyon, jr..-... 619 

DeCaeniMos eo es ess ees eee esse ee eee ees 516 | Descriptions of New Species of Crinoids, 
Decametrocrinuss--saeceeo-ee see eeees 210, 212,215, chiefly from the Collections made by the 

268, 269, 274, 275, 276, 277, 319, 516 U. S. Fisheries Steamer ‘Albatross’’ at 

ADYSSOLUIM eee see eee eee 216 the Hawaiian Islands in 1902; with Re- 

borealist2cc. cafssaess- ee 319, 516 marks on the Classification 6f the Coma- 

Tus OsUSsseee 218, 215, 216, 229, 511 tulidasbycA. He Clark=.5- 52222 209 

vanhOffenianus.......---- 315 | Descriptions of New Species of Mollusks 

Decaturformation: qo. sesee eee ee ee eas 425 from the Pacific Coast of the United 

Decorative Designs of Alaskan Needle- States, with Notes on other Mollusks 

eases: A Study in the History of Conven- from the same Region, by William H. 
tional Designs, based on Materials in the Dall ice caset4 case ee eee 245 

U.S. National Museum, by Franz Boas.. 321 | Descriptions of New Species of South 

Defeat of Goliath by David..........-..-..-. 742 American Geometrid Moths, by William 

Delegate’s card of the First Zionists’ Con- Warten... 68.is2.2c5 oh eee ee 91 

PTOSS'S Aarne ee oF 738 | Descriptions of the Aleyonaria collected by 

Second Zionists’ Con- the U.S. Bureau of Fisheries Steamer ‘‘Al- 

OTOSSC == cases 738 batross”’in the Vicinity of the Hawaiian 

Deltopecten clathratus...-.............-.--- 291 Islands in 1902, by Charles C. Nutting.... 548 

occidentalis... ~~~ ~~~. 2... 292 | Descriptions of Three New Species of Satur- 
(DeMOCTINUS seen cee ees ee eee 517 nian Moths, by William Schaus......._.. 65 

Parlaltivcecnsesessese eee eeesee 517 | Descriptions of Two New Species of Pleisto- 

Dendrochirus!..-5-— -c-sesccs =e eceeseseceose 616 cene Ruminants of the Genera Ovibos and 

Sasa ulel Oe secs = eee eee 617 Boodtherium, with Notes on the latter 
Dentalinarcommunisese =e ee seee esses 142 Genus, by James W.Gidley..............- 681 

GINA C1 SL Bee se sees one eieete set 143 | Designs of Alaskan Needlecases: A Study 
Gubtiicracc 22. cheseceseeseceoaee 143 in the History of Conventional Designs, 
(Nodosaria) soluta.............- 144 based on Materials in the U. S. National 

DAU PClAta semeemece =e eee ese ses 144 Museum. Decorative, by Franz Boas... 321 

TOCINCL! < Rotee meee ae eee ae 144 | Diamysis: <->. << sccee sees eee ee 8 

Dentallium essen. eee moe ee ieee ees 348] Dichorda.cs.. .. .2i2s'-25 sooo ee 110 
substriatum.............---.---- 348 | Dickerson, Mary C.,and David Starr Jor- 

Description of a New Brittle Star from the dan. Description of a New Species of Half- 

Upper Miocene of the Santa Cruz Moun- beak (Hemiramphus mioprorus), 
tains, California, by Ralph Arnold....... 403 from Nagasaki, Japan........--: 111 

Description of a New Isopod Genus of the Notes on a Collection of Fishes from 

Family Dajide, by Harriet Richardson.. 391 the Gulf of Mexico at Vera Cruz 

Description of a New Isopod of the Genus and Tampicol..- 2252-2 eeeeseeeeee 11 

Euryecope from Marthas Vineyard, by On a Collection of Fishes from Fiji, 

Harriet RicharGdsone seesess estes eee 67 with Notes on Certain Hawaiian 

Description of a New Species of Half-beak ISHOS: 5 s(c's cee a ee eee eee, O08 

(Hemiramphus mioprorus) from Naga- Dictyonella gibbosas->--.---=-s-eeeee 413, 420, 421 

saki, Japan, by David S. Jordan and Mary reticulata ...\..-/.2 1 .Sec8= eee eee 412 

C: "Dickerson. :2).-42- 5 someon erence 111 |) Dielasma turpidum... 22 es-cs cee ee eeeeeeeee 293 

Description of a New Species. The Crinoid DinorthissproaVvitals jee occ ate eee eee 412 

Genus Eudiocrinus, with, by Austin H. TOLTOLSA sc... eee ee eee 412 

Clark. t ohioc. es eee ee ee 271 subquadrata- s-s2e-sceeeseeeeenee 412 

Description of One New Species. Notes on Diplodonta (aff) serricata...............--- 351 

some Western Orthoptera; with the, by Discorbina Obtusas 2s... 2 esse e eee eee 156 

Andrew Nelson Caudell.................-- 71 TUTDO:..5 552 «celtic Soe ee eee 157 
Description of Pantosteus Santa-Ane, a Vilardeboanay: - <==. ---eeree see 157 

New Species of Fish from the Santa Ana Dissosteira carolina: <2... -- = seeeeeeeeee 74 

River, California, by John Otterbein Sny- Diteropus=<: 5-23-2-2.-cee2 2-2 eee ee Ola 

ered 5a Reese nn Rare ne ae eee 33 | Document of betrothale....-.--.2--eeeeeeee 733 

Description of the growth and shedding of Porosoma cepedianum =; .- 2 -5----\ecseeseees 12 

horns of the American antelope..........-. 394] Dorosomatids..--..2...-...22-seeesmeeeees 12 

Descriptions of four New Species of Am- Doryderma, ...2 s32so ses oe eee 287 
phipodous Crustacea from the Gulf of Doryrhamphus lineatus...... PPP ase sce 13 
Mexico, by Arthur S. Pearse...........-.- 27. | ‘Dosinia conradie-— 22-22 eee eee eee eee 350 

Descriptions of New Cretaceous and Ter- mathe wsonile-.--5--5-ee eee eee 350, 352 

tiary Fossils from the Santa Cruz Moun- montana... 3 5.5.- aces seen eee eee 350 
tains, California, by Ralph Arnold....... 345 ponderosa oss. esse eee 



INDEX. 159 

‘ Page. Page. 

DTU ANCANCCN ATA sic. ciccicewscce neccaccccc st Ale UGLOCLINUN esate cess pecan 210, 276, 307, 436, 531 

PUBCIOSAN Me en lecsiswintecusccicecotaccce 354 SblsntiCuss sossenesen ates 271, 272, 519 

ANCINH er scaemais a cc nis slecmeniciee oane 247 erantiawise-camensceeeeee 271, 272, 277 
IMERIMIS Sse se sacs cece oc. ce Se oe 247 hy selyis sco cc.co as ace aoa 520 

Eastern Coast of North America. New indivisus..... 271, 272, 273, 274, 276, 277 

Stalked Crinoids from the, by Austin H. japonicus. O71, 272, 274, 275, 277, 520, 585 

(CHK - SAS GUA CE Se cee ae sees aaa eee 205 BEMPELilys ae sesceaeeee 271, 272, 493, 520 

Eastern Sumatra, by Dr. W. L. Abbott, tubercwlatusee. sesseeee ee 271, 272, 520 

during 1903, 1906, and 1907, with Descrip- VaLan sis aaye os cutee eee 271, 272, 520 

tions of New Species and Subspecies. variegatus....... 277, 278, 305, 307, 520 

Mammals collected in, by Marcus Ward 
MEMO pa Met foeles Senecio a's Gaon oeenanie S 619 

Goat ea ee ee 617 

IBICHEMEIS MAA ICK ALCS ata re eels amine een 617 

MehidnamMebW] OSA= os -cc%-)\- 2s cee ie -se~2 2 <s 604 

ret LeAeerte aia es cciciccece occcccn cess 359, 363 

CHIT OMNI CED sete oc ais cis = oats sis. oScioanetice ne « 585 

brunnea... 546,547,548, 549, 550, 585 

PBI O POI ee aeons somctecees = cic cis ce sane 544, 561 

PICHAMOW UNUM eee = seracec <n odes Sele cieicioa a 561 

macintoshi. .... 544, 547, 549, 550, 561 

Hdmondia? perstriata: s.....2.2:-<---2-<-- 292 

BEST DOLE Acetate ena orto e Sa yon cote Ss 140 

SOLA as sass cee cee sere eee 140 

IROL LIS A DACUNUSS-m\eoseisaccs oo Sask seco e 19 

Emballonura peninsularis.................- 666 

SEMMCRUC SLA ae ieee ce es 666 

Embroidered pictures, illustrating the story 

OM ORCI etre darse encase ots sce <fels stasis tis 742 

Enameled saucer and silver spoon.......... 721 

PMCOPtLOLOPHUS PAnVUS 6 << iets ome ae eee ee 74 

LSTA OTE Wd SER panos One aE ncaeco sb 435, 517 

BUISUL BUSES ae oe cers tes acs See 518 

CApiut-miedUsee.=e-2s-2se-s-25- 505, 578 

COTaAlLOIGES set ee scence re oe 517, 518, 532 

MUNSON Us sretete sere oe intesinc ein cieeceens.c 518 

DOE OS BC Sea re a eeec pect ters per tre 519 

MCLOCHIRUS Seo cong ac lclise ee cece sss wines oss 519 

PNGOKOCHINUS as cro0 os oe aes oe a eee 519 

AMO TANG sero eeeinee et eescecesicneces tes 12 

SRPMTVOIM EO se lece atete sae nae et sits a nejeee sain re 110 

Entosolenia marginata lagenoides.......... 141 

qQuadrataesss esse 142 

EMH pide steeiemece he orate seeeeeee ees 18 

Epinephelus adscensionis.......-....------- 14 

maculatus:.......-... AbEAeotS 611 
INCLUD eee eieoe Sacee Soe eae 610 

Stellauigneseeacpecces seme seas ae 610 

PUG OMIUIMN sees sae tence se asm sas oeeceses 251 

(Crisposcala) acrostephanus... 251 

Catalingesesss-seee 252 

SuUbCOLOnatUME. -- neces -5-5-=- 252 

Ten OCHO Sas 522-4 sciine == Ajsce~ css seeees se 192 

Prdophyllum Gdividum®: se. -- 2-202. s- cee 425 

EMV URNOMetra =< /3.2e 22222522 5eceeces es 211, 316, 519 

TUDOL. Secso ko sce2tes see secs 316 

MEV URTOPSear — sosce fo ccinsinscesessse sci snes 3,4 

McCay ROCTINGS elrOdie. o=\.0.--2----12<- 5 412 

INGOTS Soe acewewion aces 412 

mullizanees as = eens see =' 418, 419 

VENEKICOSUS = s<-5-- see> 418, 419 

MCN tOMELA «:.ooa- acces hats cneicle cle = se alc 3 

Eucinostostomus harengulus..........-..-- 16 

pscudorulace. caver ee 16 

PE HICOSIMID Ss ase ao nes concer tees ease cate 255 

LON oRIA CEE. - eS ogacscasnecaUeboccuodes= 210, 215 

Eudiocrinus, with Description of a New Spe- 

cies. The Crinoid Genus, by Austin H. 

Clarke esa Ss See accrue eee oo ee 271 
JE ling ey ees § SA Res seen ayn ee 253 

lomanaty ees a hee eee ae eee aa ee 253 

JOYOVT AMV CoP TT py Sey eee oe a Be Se eel 255 

DUOV Glen sce cwsaeec ee aoeecnee 255 

brevissimum........ aoe ae be 255 

COnOOlLOPE st ease ease ce eee 255 

CYCIOStOM enna. eee eee eeeee 255 

Juriduim 550 ce coos aoe 255 

TMI eevee eee ees eae 255 

MING SSO eee eee see eee 255 

stniwlatum'--265)chen ee meee cee 255 

SUDSUNIATUM Ges cree ee eee renee 255 

LY PICU a sce ieeisem: seenete eee 255 

VATICL AGUS 5 sores ace ae 255 

Eumycterias biteeniatus...................- 616 

HUY Gas Sec 2 cer Sees rcse tence anenuesae 435, 520 

GLATITICO: aopnns acetic aoe eee eer 69 

(GEE) cil] 0) of 12 Hey romper ee eee ene erates 69 

Tig egU DICE Weis ear aN GS ae ee 69 

Eurycope from Marthas Vineyard. Descrip- 

tion of a New Isopod of the Genus, by 

Elarrietehicharadsones arse acs pe ees eeeen nee 67 

CRUNCH tac sce toeee aoe 67 

Bivorthodus breviceps. = s-2--+--+--------5-- 20 

Existing Species of Sea-turtles, one of them 

(Caretta remivaga) New. On Three, by 

Obivert BH a yiiae =e < cos nseen cescccioe Sea 183 

HH ROCObIGies sae en ce reea ee eee ne Baoae 604 

Exoccetus bahiensis~.o-c--s.24--es2e-0e = 606, 607 

oxycephalus..... acme seentieses 607 

AIMICOlLOR R= 8 oe he wk ee eae 607 

Vermiculatuss. = s.see-5-acteocee 607 

DXtTAGrinuss cae nese ee aca esac awe 532 

Family Dajide. Description of a New 

Isopod Genus of the, by Harriet Richard- 

SOMS aces coc et cee eeeec ees aeee omer 391 

HaVOSites Cristatlsa-seceseee cote sence 423, 425 

CTIStALUS-MajOna=s-a-e-e ese ee 423, 425 

GISCUS sees yh See eae ere 423, 425, 430 

TAVOSUS 2 osm acceeeeeceee 412, 423, 425, 432 

LOWISVillensisseesssee ee ee eee 423, 425 

niagarensis...5</..-.22--% 412, 423, 425 

spongillae SS: 42 eae saeioe eee 423, 425 

VONUSLUS! Ss. 5-ceeeccee se meee 425, 430, 432 

Hesstothstherm (2urim) os ose-eeere ace oe 727 

anukcall's \s2 sagas oe sone aoe 726 

Tabernacles, or booths. .........-- 724 

Feather Stars, or Comatulids, from Japan. 

On a Collection of, by A. H. Clark...-..... 305 

Relichthiys teliss.<-- sa. 2 55 senee Seis aeeiteere 12 

Felis (Ailurin) planiceps--.....+--..---.---- 659 

Den Palensissmececelss ooscek vases 658 



760 

Page 

TATE ANN Chin seco oojcencononesSchenedece 658 

MDG 3. so see eee ee eee rece 658 

DIGNICED See ee se seeeee see eee 659 

BUM ACTA Bees cele teles = ele ttaree rerneran 658 

tingide cee. e-store ween ee ee 658 

Renestella acuticostascces.co----- 22s - eee = 419 

Fish from the Santa Ana River, California. 

Description of Pantosteus Santa-Ane, A 

New Species of, by J. Otterbein Snyder... 33 

Fishes from Fiji, with Notes on Certain 

Hawaiian Fishes. On a Collection of, by 

David S. Jordan and Mary C. Dickerson... 603 

Fishes from the Gulf of Mexico at Vera Cruz 

and Tampico. Notes on a Collection of, 

by David S. Jordan and Mary C. Dicker- 

RO Me See onece ona cede saueranaceatoaeccpoeces 11 

Fishes. Ona Collection of Fishes from Fiji, 

with Notes on Certain Hawaiian, by Da- 

vid S. Jordan and Mary C. Dickerson. ..-- 603 

Fiji, with Notes on Certain Hawaiian Fishes. 

Ona Collection of Fishes from, by David S. 

Jordan and Mary C. Dickerson.........-.- 603 

Rssurell Veseee eee eee eer eee eee ee 256, 362 

perrinisssassse sec soe ee ee 347, 356, 362 

VOICANOS 2 = senses snes sane 256, 363 

new variety crucifera....- 256 

INISSUTI GOR eases ss eeeee eee eee 353 

Mistuliporasessqsesaeeeeee eee eee eee 423 

hemisphericanc----seee eee ees 411, 419 

Five-armed candlestick..........-...------- 716 

MIA Vales eh ees escenccischis tare see seis see 225 

Rolmannellastecasesseceacosceceeee ss 87,88, 89 

Foraminifera collected near the Hawaiian 

Islands by the Steamer Albatross in 1902, 

by Rufus Mather Bagg, jr......--.--.---- 113 

Fossils from the Santa Cruz Mountains, 

California. Descriptions of New Creta- 

ceous and Tertiary, by Ralph Arnold.... 345 

Fossils. On Some New and Old Species of 

Carboniferous, by George H. Girty.....-.-. 281 

Four New Species of Amphipodous Crus- 

tacea from the Gulf of Mexico. Descrip- 

tions of, by Arthur S) Pearse=s---e-sseeoe 27 

Brin ei aula Tis eee sae eae eee eer 519 

rome ari Geese ee eee tate eee 145 

TODUSt@ess hase ce aes ece 145 

Obl keqboeb eee Seseconcooomndeen oon oeeSeaasaee 261 

POSS: 22.35 soeets asst ese eee eres 371, 383, 385 

Cheita) oll eaaopesscesooonseesoconacecode 386 

(Buccinofusus) coosensis ....-.------ 385 

portolaensis ....... 356, 385 

geniculus); 2.2. .2:5.ssssseeeeeee ee 348, 371 

heCcoxd! 22235. ba Ba eeesieee 348, 356, 371, 372 

kobeltis Go. Sav cs ac eae 386 

luteopictiss 22sec eas ae ees eee 355 

portolaiensis../- Sse 52252 -eee eeeee 353, 386 

(Priscofusus?) stanfordensis......-.-. 383 

TODUStUS 2225 ~s2ceo- ceo eee eee 386 

Sanctwecniciseascsesseaeeeee 349, 356, 371, 372 

stantordensisee----- =a eee ssoases 353 

Galeichthys'guntheriiae..-ce5 esse anes 12 

milbertis..:.42¢ 5224 52 scceasees 12 

Galeocerdo Produciiss eee eee ee 350 

Galeopithecussvolansheresecmase seat 663 

Galeopterus| temminckil <<... 2-2. 2--eee =e 663 

Page 

Galerusiexcentricus==-+-4--22---e eee eee 349 

INOINSiHIS'=s2 eee 350, 353, 354 

Ganymeda,;. <...22-23-60-- cheese eee 520 

pulchellal 222-32 2-ere ee ee eee 520 

Gasteropoda..----.--- 346, 358, 360, 368, 379, 383, 385 

Gaudrying 2.225522 5562 2 Al soe eee ee cee eee 133 

pupoides. .+.:2- 5:22... tes ae= eee 133 

qQuadrangularis-- 2. 2--2ssee-eeee 133 

General characters of the Dalmanellas....-.. 44 

Genus Eudiocrinus, with Description of a 

New Species. The Crinoid; by Austin H. 

Genus Eurycope from Marthas Vineyard. 

Description of a New Isopod of the, by 

Harriet Richardson....-. gone see eee 67 

Genus of the Family Dajide. Description 

of a New Isopod, by Harriet Richardson... 391 

Genus Pterinea, Goldfuss. On the Revision 

of the Mollusk, by Henry S. Williams... 83 

Genus Thiemella. The Dalmanellas of the 

Chemung Formation, and a closely re- 

lated New Brachiopod, by Henry S&S. 

Williams! -35-2 = 2-225 J=5 eee eee 35 

Geologie formations... .. etna OS 346 
Geometrid Moths. Descriptions of New 

Species of South American, by William 

Wa tren 2 osc see ssc eee eee eee 91 

Gephyrocrinusis---.22 eee eee 521 

grimaldii: .. <2: .32c224e-eee 521 

Gerres brasilianus=>--2--+--.---—-=eee=eeeeee 15 

OCMDIY Rs oe ote cto ice see eee 15 

JOP NEOneneropmonnguoseadecoceoocolcs 15 

DPIUMICE See een =e ee eee eee 15 

Gerridee. 2 ooo. 265-22 Sh. ee ees 15, 610 

Gidley, James Williams. Descriptions of 

Two New Species of Pleistocene Rumi- 

nants of the Genera Ovibos and Bodthe- 

rium, with Notes on the latter Genus. -... 681 

Gilded nickel signet ring ---------2222-esee~ TAL 

Girty, George H. On Some Now and Old 

Species of Carboniferous Fossils. -..-..-....- 281 

Gladulina levigata..-=...--.2-2---ssseeeeee 143 

Glassiand'plate..52- face 5-2 -o eee 721 

@lobigerina.-. 2222 -s-.5s2-s- ee eee eee 152 

seequilateralish.---- ----eeeeeeee= 152 

bulloides#ees2ss5-2-eseeee 152, 153, 154 

var. triloba-sseesesese 153 

conglobata®: 5.-.-2--- sree 158, 154 

cretacea\. 62-322 asc eee ee eee 152, 153 

Gigitalan.....3226.5-2-e ee eee 153 

@UDI8 3.52456 452 24 eee 153, 154 

helicina. : ...s 5. sees eee 154 

TUDT 8.05 32555555 see eee eee 154 

sacculifera 2.22 .3.5-c-s2seeeeeee 154 

triloba:s:..2 2323s - eee 153 

Globigerinidse:< 2-2 -ss25-5 =e eee 152 

Globulina:augustale 2 =- = =e eee eee 148 

gibba2 csc) -eeeese eee 149 

Glycymeris\5-2-2s-e-e- = eo ee eee 377 

branneris: 5-2. oe eee 350, 356, 377 

gabbi.e:; -s..2i2 osc eee eee anes 378 

Veatchils secoee-e oe. ee eee 347, 378 

Glyphidodon limbatus. .......--.----------- 613 

Guathophausiae: = --=-ees- eee eee ee 

Patt Renee EberEdocodenobscce 1,2 



INDEX. 761 

Page Page. 

HOD cord ect ticits clo oc isiciccc ee <siceeacecisiesvele 19,617 | Haplophragmium agglutinans.............- 126 

GOMIOMLOLUS:;GCOIMMITOL.. . 225s s sce ceteccses 19 canariense..<-_. 22.22. 126, 127 

ST OLOSOMHDOBCI cic. = scec accra cicle'ss aise sens 21 globigeriniforme.._...... 126 

AN OUSHUM slemie sscce cote ses ncn. eee 21,22 latidorsatum).=-.-.-n-- 126, 127 

MGOINS MIGPICOUUIS:).<\c.cals-4ccc cee cwcectces 21 MANUM. soscsrao eee eee 127 

HONG Remar eee ee ns Aaa ne eicic cea ee 21,22, scitulumice= es) eens 127,129 

echinocephalus.....0-sc-2-secccs=5- Gli} “Eaplostiche: 5.35. ee. acter 128, 166 

EMUIOM Uiseenes omecs on ace Saree Seite 21 soldanil: 2522/32 2eesaceeeeee 128, 134 

WikidiDAlidusis. ..2tencoscccseecsccs = 2) ‘Harttiniatet 2852 eee. coh ee eee ee 282 

Gold disk..... SOS CARER ESOS eae ean eeeee 740 SNM cise cee esse cents aaa oom 293 

WOGOING TINE srs 5 davsn ns Sats ae cece acts 732 indianensis=-s-.--ecesse ees eee 293, 294 

Goldfuss. On the Revision of the Mollusk Hlathrometraessseaeess- secon eee toe eee 211,521 

Genus Pterinea, by Henry S. Williams... 834 HauerininseS. 2. 25.2.4: 22 eseec se see sens oes 123 

GOIGMISS Big les ais oo < dinlarvbee nels sees ce sicices o21 || Haustorius ‘americanus'.......222-+2-----eeee 28 

Goniphocerus)clavatus) 22... <-s< see - so 74 | Hawaiian Fishes. On a Collection of Fishes 

ITGHUSCIUSKVALEGOUS c=. =. 2 scuceactan oe vocive 611 from Fiji, with Notes on certain, by 

CO OENG) EAT FD oe eee es ee ar 110 DavidS. Jordan and Mary C. Dickerson... 603 

COMOMUMUS secon ae a2 ccretelns vise She Sore ....--- 110 | Hawaiian Islands by the Steamer Albatross 

GULP OMACON Maree aeie oie Jo Comreec ec meee 545, 569 in 1902. Foraminifera collected near the, 

(COTE OING NG Eee 5 eat ee ae ee 546, 597 by RutusiMather Bape. jres-- a= eases 113 

Grammiysia bicarinata. .2...2.2..--.-4----- 83 | Hawaiian Islands in 1902. Descriptions of 

Graphidipus: tumilines:. <..c-eccc-ce cesses 94 the Aleyonaria collected by the U. S. Bu- 

Grapsicepon' edwardsi ....- ..22..---=------- 23 reau of Fisheries Steamer Albatross in the 

11) 61 67/1 eS ern Seta eg 23 Vicinity of the, by Charles C. Nutting. -...- 543 

Gry ioe ee eae ea ace os wise aemesemaenes 80 | Hawaiian Islands in 1902; with Remarks on 

Gryllus pennsylvanicus. .........:5....-...- 80 the Classification of the Comatulida. De- 

abbreviatus........ 81 scriptions of New Species of Crinoids, 

MOGHIIS sec ecracticistss taa-eaeesc come 80 chiefly from the Collections made by the 

Gulf of Mexico at Vera Cruz and Tampico. 

Notes ona Collection of Fishes from the, by 

DavidS. Jordan and Mary C. Dickerson... 11 

Gulf of Mexico. Descriptions of Four New 

Species of Amphipodous Crustacea from 

thes by-ATthuriS Pearse. .s.. 222226. s2< se 27 

Citiulinaicommunis-2. 222... 2..2.<22--s0-- 149 

Gymnes punctatus......- Foes Sirceee Shae Me 73 

Gvmnopaolax PiCtus-<-.-.-4--cesj cee =< ane 604 

Chy MMT SY INMNUTS 2 ae os) sees scion wie cic ise 663 

ORDTEVTG Aer F248 St res aR Pian Syl 

pulchelia..3.-4- sceser ssceee ese §21 

Gypidularoemert 2452-22-22 ose 413, 420, 421 

Eta alahireseeres eros os cokes ac eceeeGecee ss 716 

HaAGTOLet tixatrilasciAtuS: -- a. s4-—- 0-5-2 -12- 76 

BemmMon plumMieria = (62 sen ce sees 2 15 

Half-beak (Hemiramphus mioprorus) from 

Nagasaki, Japan. Description of a New 

Species of, by David S. Jordan and Mary 

Cay Dickenson) smiescceee ocnitees cool e ee 111 

iMalichoeres Gsedalima == 22.2.2... sn5--2- <<< 614 

Halisceptrum abies.............-. 544, 547, 550, 560 
Hall, Maurice C. A New Rabbit Cestode, 

Cittotsenia MOSsICae vse 224,056 sce Se 691 

Halysites catenulatus..- ..- 412, 422, 430, 432 

10>. aN Ase oac aoe AeACEeoeS oes oe 425 

Hamamelis virginiana.-........:.---.--..--- 180 

EVA INea PCtlOSa.-nislen cto ot nemesis ses === 349, 351 

Solitamialss acces. acee eee ncscese at 246 

Hammaptera obnubilata..........-.-..----- 95 

SPatlosw@tas.cs--e--ce sacle a 96 

Subnotatarcis29.- 2-4 ss ue 97 

HHEtVOSTIA= ee ces- cceeeee 98 

Wilatiae eee ease ane es 96 

Hanging brass candlestick with six arms.. 711 

Olllamp ieee sece sence eae 711 

Leen Ey sno) pe anese pc a= socespooeee 726, 727 
i aplophraemiume. 25... csanccesccsewccces « 126 

U. S. Fisheries Steamer ‘‘Albatross’”’ at 

the by Austin HH. Clark.< oe. -s secs eene= 209 

Hay, Oliver P., On Three Existing Species 

of Sea-turtles, One of them (Caretta remi- 

WES) INOW fas osccsact ee cecetene teres aemee 183 

Headpiece of the Holy Ark...........---.-- 706 

Headpieces for Torah scroll.............-.. 709 

Hebrewretamm ars. s 2-5-1 ceeecee eee sates 745 

manuscript of the Pentateuch..... 744 

Helaretos malayanus'=.-..=2. ee se as =e eens 660 

Heliastesiepisunruseess ce. Jes sore cence 612 

Meliastis aridus Sct ~eens tee aoe eee 7AM ef 

calilommicus:2.7-.--ee-cs2 sae eee 76 

HMelconisa- arpieaeeesoseascckere score eee 66 

Heliolites interstinctus..........-..-- 423, 425, 430 

MICTOPOLB 2a. se see eeeesseccee nae 430 

subtibulatass esse 423 

FReOMetr aS aos = Asse eae ieee 211, 217, 318, 521 

CHOS eases see see eres See 318 

eserichtiliea-~ 5-5-5022 eee eee 268, 275 

glabrattc.22se2cea-beeeee ees 460, 522 

fdvenaliss.. -' = 3223225 2ee5s2-555 522 

laodices. 22 -Sscseacek tose cece 318 

IAT See eee eas neo 318 

TNIV ese wie eee ae lee 267 

tanneris.\- fe ese os 267 

Heliophyllum dentilineatum.........-....-- 425 

gemmMierimMe-o-----so <4 eaee 425 

Tadicula-..-seecesass4= bi Seiha5 425 

Heliospongia...........-- Bee soe 288 

TAMOSA = sic.3 =a 5 tees ee ee oe eee 289 

var. parallela........- 290 

Hemicale hardwickel= -<2 22-5 2s-o--see sce es 657 

Hemigalea derbyana.........-.------------- 657 
Hemigalus hardwickii-.-... se east eeeeeees 657 

emiMy Sistas se= ose oa. alee = tone aeee 8 

Hemiramphus japonicus................-.-- 112 

KUNUMCUS(s ccces seis omar 112 



762 INDEX. 

Page. Page. 

Hemiramphus mioprorus=s-s---e---seee == 1) -Eiylobatesiagilisness=ssesn= sae ee 675 

Hemiramphus mioprorus from Nagasaki, eibimaniissaes: esas esses 673, 674, 675 

Japan. Description of a entelloides Sse sae -s se ee eee 673, 674 

New Species of Half-beak, 1 Egle eet eer Seen sees Soaks. 673 
by David S. Jordan and syndactylus-2 o) seas ne eee 675 

Mary C. Dickerson. .....-.- 111, | Hyocrinus).2.5-<.2 52 5-05-5 93ers 523 

occipitaliss....--ceseee eee 112 bethelliamurst sss. ee eee eee 523 

SAJOLIN. cee oe See ee se eee 112°); Eiypalocrinus? 2. 86-25-52 eee 524 

Henderson, Junius. New Species of Creta- Hy palometray.2 aasc ne eee 211, 524 

ceous Invertebrates from Northern Colo- Fy POMeNO 2.) 20: Saeco eee eee 524 
TS Oe oe ere ee re ree oe eee 259) | Hyponome:s2. 2222. 22.3: ee eee 524 

Hendersonville meteorite. -..........-...-.-- 687 Sarslic sos. Use ee se ee 524 

epatidee tcc. ease ec ene eee core. acre 6160) Eby strixsloncicaudar sees. eee eee eee 649 

Hepatus triostegus.........---------------- GIG) Mictalurusifurcatuses-eeeeeee eee eee 12 
Herpestes brachyurus----....--.--------.-- 650 | Idionotus brunneus.................-------- 79 

Herpetocrinus gorbyi...--..--..------------ 4199) Tdiostatushermeanies. = -) =e 79 
Heterias........-.---------------+-2++++++-- 522 | Tiloenus daytonensis..................------ 412 
Heteroceelia.....-......---------- 282, 283, 284,285 | TlHustrations of Bible narratives, mostly 

beedei........--------+++++++- 283, 284 textiles .2.-.22)¢22.4.-6 ee 742 
IEICE SUSUR AG S5Gqn7soanossseoncascctoses 1665)" Tserititts?.4.<oscte eee. ot ee 524 

depressa..-.-...-.-.--------- 166 carpenterii-...-- Like se Seo eee 524 
Heterotheca subaxillaris...--......-.--.---- 177 TECUPCLALUSS: = eee ese 525 

[shi oesWW Eos soo e oo coacenspcsescceseasucsas= 522 |) Tyocrinuss.2..06.-.40 osc cetec eee 525 
ELimerometiaseess sess eee eee 211, 308, 440, 522 TeECUPeratuses. 2 525 

acuta. .-..----+-++++++++2-+-+- 522 | Inner bag for tefillin ................------- 713 
crassipinna..-.---.--+----++-- 319 | Inoceramus labiatus..............---------- 260 
delicatissima..........-.----- 317 subundatus..........-.-------- 347 

déderleini...--..--------.-- 317,319 | Invertebrates from NorthernColorado. New 
helianthus..--.-..----.------- 522 Species of Cretaceous, by Junius Hender- 
heligiSteyseee ee eee ets 523 Pi: en REMMI me 259 

[HINO secaseesacenecssccasse 523°) .phindl #25 ase 254 

savignii-.-.--..-------------- 450) rid ogorgia.s. os2--20<oesee ee eee eee 594 
spicata......-..---++---++++-- 489 belle: cee eee 546, 547, 550, 594 
Sty liters -sseerse ae sees 266, 317 pOUrtalesilyss-e eee eee 596 
subcarinata.......- 237, 305, 308, 523 Superbase eee eee 546, 547, 549, 595 

Himerometride..--.-------------. 210, 211, 308,317 | tridometra ....-.-.------- 211, 212, 218, 317, 318, 525 
Hippiscus.........---.---------------------- 74 adrestine....... ce eee 318 

Hipponyx.........-- NS Ste a a See briseis...22¢25 3.2252 eee 318 

carpenteri........- reseesees 347, 356, 361 crispa..........---- 213, 218, 219, 228, 525 
History of Conventional Designs, based on minutao as. or 218, 318 
Materials in the U. S. National meee parvicirra:..0 7.5: 2 eee 218 

Decorative Designs of Alaskan Needle- payche....-.... 2 305, 317 

cases: A Studyin the, by Franz Boas .... 321 éerrata 205006 ta 218 

Holacanthus imperator.................--.- 615 : 

Marianas? 2.2 ee. 615 TSE a os aes oo 2 em nen ae see 

NiGOParieNsissees== nse ee ae eeeee 615 Isidze Bo NE ge ee eae ae papi ee 

Holaxonia 26 3222 ceacceneeieeeheeeeeees ees 570 ISIS = onc eon 2 -oen ne ee Bou 

Holmesiella p<. 226,.52esso nace eee eeee 3,5 aster. ee ee a 2 ae BUS 
amAiinla toa 6 AStOLiA «oa 2e650s' < s-2 e  eeeee 505, 518, 532 

Eidlocentridse® =... ee ee 607 | Lsocrinites pendulus------ 27.2 °2-=seneo= 526 

Holocentrus diploxiphus............--.---- 607 | Isocrinus........-.-.------------+---- 435, 518, 526 

punctatissimusses-ssssseee eee 607 pendulus..........--------------- 526 
Holoplsss.a) Sacco secon ee ee 523 siboge.......---.-------+--+------ 526 

TANGIL. . caceee= sae eee eee eee 523: | Tsometras a22% . 22% -seleces ee eee ee eee 211, 526 

IFTOM CLO S Pina CVakeee ease eee ee eee 412 | Isopod Genus of the Family Dajide. De- 

HMoplites: gacshoSie esse eee ea eee eee 346 scription of a New, by Harriet Richard- 

Horns and on the Systematic Position of the SOU== 2.66 -c5e ee eee ee eee 391 

American Antelope. Remarks on the, by Isopod Leidya distorta (Leidy) found ona 

MarcusuWiardnliy, On, nesses eee eee 393 New Host. The Parasitic, by Harriet 

Host. The Parasitic Isopod Leidya distorta Richardson ...:..05- sae. tose cece eee 23 

(Leidy) found on a New, by Harriet Rich- Tsopod of the Genus Eurycope from Mar- 

ALASON 3. u2ca sans Seeheoeee ene ee tee 23 thas Vineyard. Description of a New, by 

Hyalellafaxontec a. 22-ces soe eeeee 241 Harriet. Richardson.............- Bere oS 67 

knickerbockeri: sa. -------s-sse=-== 241 | Japan. Description of a New Species of Half- 

Dy bernul a). ook tone sane ose eee ees eoaee 523 Beak (Hemiramphus mioprorus) from 

Ebydriomena lines taoecersccsssseeeeee eee 99 Nagasaki, by David S. Jordan and Mary - 

FLY CriOmeninee saree avis ase eiateralalalsteaie afeiareriars 93 C. Dickerson..... aiejs'siavs/ele e(e.acid cone Tae 



INDEX. 768 

Page. Page 
Japan. Ona Collection of Feather Stars, or Lepidogorgia..... 26 yoke sadode Seen eee one 587 

Comatulids, from, by A. H. Clark.....-.... 305 PIDPORASo2ee- ooo 546, 547, 549, 587 

Jewish Ceremonial Objects in the United ADITAlls 6.2 seeeeee 546, 547, 550, 588 
States National Museum. The Collection Pepidogorgine-s-: . cece se. caesar eee 587 

of, by Cyrus Adler and I. M. Casanowicz. 701 | Leprus glaucipennis........................ 74 

Jordan, David Starr, and Mary C. Dicker- Leptzna rhomboidalis.._................... 412 

son. Description of a New Species of OPtOMebrae.-.-cosecac ete ook eee ee eee 211, 526 

Half-Beak (Hemiramphus mio- Ihe puomysl nee. 3 leass oe eee ee ae eee 258 
DEOLUS irony, Narasaki, Japan... 11 | Weptomtysiss-_...2220-92-.--.-2<-eeets aes eee 3,4 

Notes ona Collection of Fishes from Leptothyra paucicostata................--. 354 

the Gulf of Mexico at Vera Cruz Lepus pinetis: ss. s6.285-0- ent a 691, 692 

SANGUEAIMDPICOn sce cezccmnst Seeescs iil Sylvaticus!=: s226.. eee eee 692 

On a Collection of Fishes from Wephrinis baralkssa. sence. cease oe eee 611 

Fiji, with Notes on Certain nBUCOSsyTIS SPINOSUS=- eee se eee eee 179 

iawatian Wishes. 2.2...) tos. GOSS Pling linge see cee ee ee eae eae 144 
Joseph and the wife of Potiphar..........- 743 Carinatala ete one sem ee eee ork 144 

in the royal chariot in Egypt.....- 743 | Linsang linsang.........- a hein ee 657 

MOUUIMISHPICHALG! 2 <\a2) Sce- cscsecatesssseacee 135 | ebinssneereracilisie: 2-2 -nesas te onee eee ee 657 

wudement of Solomon......2....-.-<---.-=- 743: | Lirofusu®=. ....-. - eet de aa nD rae ee 372 

ACIS OMEN Sea jais-oe~ ese as wan os oso o eee sie = 526 ashley Ls Sos ske ss wes scniese cee 349, 356, 372 

SARUtCidls Bags AASB SOHeAner Serine 526 thorachus.cse-0 S30 weer eee 373 

TRHOENO) 208 Sete Ss ee ae ee 69a |p (uissOpSeyescee see oe ee eee 684 

eracilise..--.---5.-. 545,547, 548,549,569 || Litaneutria obscura. ...----.-------s.-seoe 72 

aT CI ShaClObhhe see en socks ces eceeecs TAGM MILL NO PHAR aA ere ee oe saan seer ee eae 348 

Knife with its sheath, used for slaughtering HAD LOLING Sayre oes nose ee ocae es Foe nee eee 355 

@HIMAS 2h. = na;02: SEAT Me RAS ee ARES 73 | Lituola nautiloidea globigeriniforme-...-.. 126 

iKophobelemnonidse =<. <<. .-.<2-<22-s2-2- 545, 561 SOldaniiess as sos chee ee eee 128 

ETI BT ALOR eR nies een on ac cee ahne ces GO alinolidiee hs oo ae ee as acon sen ee ee eaeeee 125 

STENT Pe Stes eaten eels seins oS a cee cs Seats ieee ee GlOn iawuolinwe 7c anes ates eee ee ee 125 

al biti pees ease obecic cc ky teres cence sek 614 | Liturgy for New Year’s Day in Hebrew.... 724 

MBCHStE SIDDOSUSs =... 4560 ees semeweest se se 75 the Day of Atonement in the 

RP ON seeen oa ose ss sG sacs s Soe deena de Seas ke, 140 Marathi language............ 724 

favoso-punctata-.- <2 2---.2>2----5 = 140 of New Year’s Day in the Marathi 

POLI OSARE Reo eee bee core eens 141 Laneuagetnss <5. cccecsees cee 724 

POD OSS bie acle le accion sis aneinsteevence's 141 the Passover meal............... 719 

Tn(SfOWO LES Se aes ane an cee eee ats 141 rites of circumcision........ 729 

IAG 6 re eer Sere ee (4 |e Lazarcssruleomaculatae - 2-22 eases sees ee ae 607 

HA PENOIICS heretic sete oleae iat See 141 MOMUMO PUCKA HN easiawictaee seacte Selene oes 607 

MAT EINAGA 2 «n.0 c/a eos as eae ce eee <= 141 | Lizards from the Philippine Islands. Three 

Quadrataececss: so sescetaceeeeesen css 142 New Species of, by Leonhard Stejneger... 199 

UTA thao BO DEC OHO OREEE ae Bape ce ooes 1427) | eWobelville formationiees ce. =ecce ce -seoce cee 422 

PS)DU COLI), re OR ee te ee Ae ge a 149d) WsOCUStideeteueccecet ee nsee selec oe ce aces eee 78 

Wet oOni sss erie sarees ma c.c cele a actiseeae'.s =e TAO M PGOLbUSLIN GY 22a cetacean oe one e ietnee seen eee 129 

ILS ye Delhi eS OSS Saeco e ener bese ee 140 Bi uophorastridtes a sesre. se aee ear sree 1 

AMM ATC AV VU mamta ess esa Socreanen bicisiee 350 | Lulab and ethrog in a glass cup............ 726 

Lampterocrinus tennesseensis........--- 418, 419 SilverDOX. 222-2. ss a= 725 

Late Niagaran Strata of West Tennessee, Muna tiaras Mes ove cece ceticaseceee ..--- 347,349 

by William F. Pate and Ray S. Bassler.. 407 Jewish. wn teeeenceeeeeeennes 353, 354, 355 

Way Clean caeosecn se sasicecies seatsi-essice MO ee atianid se = Sos. s21= aso2-+ See eees aoe 14,611 
hecanocrinus pisiformis «02.22 02.5--.--<2- 419 | Lutianus aureovittatus..............-..-- 603, 611 

ACU Re cere erie fa fogs os Soe ec le anes 348, 375 Cyanopterus: 2... se. -ssn-eees es 14 

SCULM mace sence nase acess ones oN sce sacs 376 STISCUS! 2555. sass hecteeepeeee eee: 14 

GaHUleNSiss-\cscas.5 osc ese peck 350,356,375 | Lyon, Marcus Ward, jr. Mammals collected 

baphinave esse. o tee o= cases sce 352, 354, 376 in Eastern Su- 

Ait OTN, ARE Ae ARS oe eee cee 376 matra by Dr. 

held yardistoubaien a-- cesses sce sles eros conse 23,24 W. L. Abbott 

Leidya distorta (Leidy) found on a New 
~ Host. The Parasitic Isopod, by Harriet 

RICHATGASOM: pee cnc sic canoes gece es ae cisitin' 23 

WelOgNAUNIGH, san e~ cscs ys cece es st seccie st 610 

Leiognathus edentula..............---.---.- 610 

SMIPNUTSUE. = acccteeeeserce 603, 610 

ENtICMIITES TOCMALR Wo ccscesacesncscacese 148 

Heep CIbIAee es menene ace! <.e-ncbwlscc act cena ss te 
fongiflonar.=s-s<e= <a ca 545, 547, 551, 572 

Pe MGOCHELY Sota n2act:enecen pect \ssces 184, 194,195 
Lepidochelys olivacea ....... Seem OIOCe ek LELOO 

during 1903, 1906, 

and 1907, with 
Descriptions of 

New Species and 
Subspecies. ..... 619 

Remarks on the 

Horns and on 

the Systematic 

Positions of the 
American Ante- 



764 - INDEX. 

Page Page. 

Macaca tascicularistes.cesss-s-so-cee ese 670 | Materials in the U. S. National Museum. 
MEMES ELINA See eee eee eee pee 669 Decorative Designs of Alaskan Needle- 

Macacus nemestrinus..........-.----------- 669 cases: A study in the History of Conven- 
MIPGETTA, ASSN soe ag acosoaccosee 353, 354, 355 tional Designs, based on, by Franz Boas.. 321 
Macromysis.2f0 os coe: ee ee g) |) Mecoceraibinte to ee -emnc = ae ee eee eee 91 

MRC ON eo cee eee oe ee eee tice 350 MecynopySa...------+-+-+-++2+eeeeeeee eee 179 
AACrOpRIE en ee ae ee ee e 8 TOR ANB cc serrsciewies ccmemeceeeee 179 

ae : Megaderma; spasma..<--s-22 <2 ss5ceen eee 666 
Macrorhoptus sphaeralciz.........-.-.----- 173 trifolidn ee 666 

Mactra.........2--------22000seeeeseerees ane trifolium ..........:-20t.0:c ee 
albaria ....-..------------+++++--+- 354 Megatabennus bimaculatus...........-...- 353 
dolabriformis .......---------------- 381 | Melanoplus bivittatus.............---.-.--- 77 
montereyanaiscs-sse5o5eeeae- 351, 356, 381 borekit-s.02:- eee 17 

stantonlenc.cas-c echoes eee sees 347, 356 dawson)... :3s.../c-s-25e- ene eeeeee 77 
Meeandrostiaias ces: eo ceeee ee eee nee cee 284 tellustrisee - secre eeeeee ttl 

kansasensisireee sees eeeee 285 devastator conspicuus ......-.. 77 

Micerat at MUN sense ese eee eee eee 27 ODSCULUS2 2 eee see ee 77 
WIENEIRGS 6p aedecsenncdoonaot coeascSosossonoose 365 itypicaliss=)-s-e—see= 77 

chehalisensisss-as-sse-eeee-—= 348, 356, 365 fem Oratus so022-<s45- een ee ee 77 

PUN Ss scosestagaoacoses coos seecus 365 feMUT-ruUDILUM 32s. - = ease sees 77 

Mammals collected in Eastern Sumatra by fla vescens: c..25.6.<c2 soe ee eee 77 

Dr. W. L. Abbott during 1903, 1906, and fuscipes: .s<2.:2ceese-nceeecmeee 77 

1907, with Descriptions of New Species and gladstoni...;<.\:caa..saeseeneeete 78 

Subspecies, by Marcus Ward Lyon, jr.... 619 infantilis.. .22a22-seeeseeeeeee 78 
Wipe. saseceosoeceoscaccossossasaeccanece 355 intermediust=-.2 4-52 -e eee eee 78 

(MiamGid ces see emseeieseeiee cir e ea ae rset 72 Marginatus pauper....-...-.--- 78 
Mantlelot JLorahiscrolliess-meseeeeee cease 707 MmonticOla.-..--2 20s sce ee eee eee 77 

Manuscript containing comments on por- Pacificus-.-=....<sassssee eee 78 

tions of the Tal- packardii.. oc... seen eee 78 

TNL sosccseaceose 746 pinctus.....526-sesscee eee 78 
comments on Tal- tenllipennis!.---2-4-5---eeeseee 78 

mudie Tract Me- washingtonianus ...........--- 78 

gillaheeee asec eer 745] Menellaoo.o0c0<eccceiete dese css eee eee 584 

extracts from Rab- erandifloraesseseeeeeeeee 546, 547, 549, 584 

binical writings... 746 | Merista tennesseensis..........-.-------.--- 413 

formulas for abso- Meristina Mariars-c-sesese- eee eee 412 

lution from vows. 745 -roemeri.........- 413, 420, 421, 480 

homolies on the Messlia flammifera....---5----+-sse6sseeeee 253 
Book of Deuteron- Mesoprion aureovittatus...............--.- 611 
Owih en ocossaneson 745)||, Metacrinus:.-.- 2. ss] 2c-- eee eee eee 435, 527 

mystical arrange- ACULUS= 2. 52020-0555 eee eee 527 

ments of the let- angulatus. 2.5) ces-eseeeenee 319, 527 

ters of the Hebrew cingulatuss- .22 2... 2-2 Seen 527 

alphabet.-......... 746 COStALUS =. Sees ae ene eee 528 

mystical meditations interruptuss.+--—- = eee ee eee 528, 529 

on festivals....... 746 moseleyi: =~ <<23-2scccsse eee 528 

Psalmskeeeeseecsiccs 744 MUITOY1 34550 «= Soe see 528 

entitled ‘‘Gathering of the NObIiisace $cc --tote ease 528 

Wiaters”! 2. cs Sscmacic tocar 745 NOdisus..2=..52 25-42 ae eee eee 529 

of Book of Esther .......-.-.-- 728, 729 nonilis var- typledes--sse-eosee 528 

the Prayer Book............. 744 TOCUNGUS s.2- 2 eee a= eee 319, 529 
oncvellamcn aso eee eee 724 SOLTabus ios sc 52552 eee 529 

Manuscripts. and printSs2-----.-sse-sesesee 744 stewarti.......-.---------+-+--- 529 

Marcia oregonensis:..........-.--------«-- 349, 351 suluensis...-...--------++-+++-+- 530 
Margarita parcipicta ..........-.----------- 356 superbus........- poy ZOg once 319, 530 

DUpLla tees cee oe ee 355, 356 var. typita oD 
Marcaritell feeceessee mcr ecec ie emenee eee eer 347 ae FOSS «22-27 eae ie 

5 Z 5 Varians 32... aJa.. esse e eee 530 
Marjalahtt meteorite: 2 <<. 22 ---sc cee racine oe 686 wyvillii.... 740 = oy. bat 

Marmopteryx eludens............---..----- 105. | -sretampporsia. 20. as ee 592, 593 
Marriage contract.........-.....- 731, 732, 733, 734 melanotrichos .. 546,547, 550,551, 593 

Marsa pacifica.....------+---++++2+-+e+ee eee 79 squarrosa... 546,547,548, 549, 550, 594 
Salebrosa....-.-----+-+-+-2-2-+2+2+2++- 79 | Meteoric Chromites, by Wirt Tassin........ 685 
tuberculata...-..--.-.--------+-++++- 79 | Meteorite. On the Occurrence of Calcium 

Marsupiocrinus striatus. -.....-..--.------- 419 Sulphide (Oldhamite) in the Allegan, by 
tennesseensisaasncee eee oe 418, 419 Wirt Tassin: 2. . cccetccccee 2 cee eee ee 433 

Marthas Vineyard. Description of a New 
Isopod of the Genus Eurycope from, by 

Harriet Richard sOleasessen ese = =e eee 67 

Mexico. Descriptions of Four New Species 
of Amphipodous Crustacea from the Gulf 
of, by Arthur S: Pearse... . 2... .scescesaae 27 



INDEX. 765 

Page Page 
LIGAND SS Sut SS okS ae ae vaouliMurcena kailuseyesect ces cece te eeeaee eas 604 

RMPMMIOUMIKCHSOsen coc ses «coc s sews ha 1OK-|| PALUTSONESOCIGSD =~ hc suey eee se nee 604 

silver case, made in Russia.... 737 | Mureenesox cinereus.....................--- 604 

Micropogon undulatus....................- 1S+ Murer d Sis soe ocean Joe ac acane Cee ee 604 

NICH OPUOLIG c cimncicisiwic wicscacis'ss secs ee 837Gb 7805 80; G00) MlUTiCeide. =... 05.5 <-- ioc. se cbewecuaties tee 546, 579 

MENG eicocies cccce se ~cscicccce eas ceecesee TLG A Muntele S282 acl bocneme cae eee 586 
JOLIN on 55000 SSeS Ege cee eee ee ee See 120 HONOIR Se oe ee te eee san 546, 547, 549, 586 

icOrmiseas cesses se Sed aenicteiiate Je 1208|| Murcon a keuilaeessencesecesanteecee sate ae 604 

WATS CLOPANS 5-5. k sm = slctes 120 Temp YT aiues scses eee eace oven aces 604 

WELVI ORIN T ere ore canis ee 3 secs eisce 1207p MusTasperssaes 5 cece acs sees eee eee 644, 645 
BEE OO esto Sere a relcrals. Sirsa sere 121 [DUMECUSme ce ena ae Cece hee cee eee 646, 647 

RUIOUG Bites Serials wiewienic cue sce emacs 121 6phippitmts soca. ee eee ae eee 644 

DARKE Lee ates siaieicte atesdcletie wine a stisi= 121 PUTING Weise SE of hon Se ice eee ee 645, 646 
(DEI CUIOE oS eee 121 THOMENS Senso 52 oe eet ee oe es eee 647 
ROUT REDE era ear sees & SSeS 121 Lin Pensisec 5/5. ese as Oe eee 645 

var. disciformis....... 122 TULA GUS. Ares ae se ee Eee 444, 645 

SOPALAN SE aie chic onset cera eaae 121 MUN OT Sree ae cee a eee eae eee 646, 647 

EMICHTINALA Soest tes coche oa ee oor 122 NEPlSEChuUssee eee 5 AE RR Ld 644 

Loto DS A See Se ae ae 122 TALGUS Cette Wen eee ae > Sean 644 

WU altinds 565 5 es a A ae ee a 117 | Mustela flavigula henricii................... 660 

MUIOlitessplanwlataen..--oncccce --5s-sas-5= 119 Men TICHeEy esate ome ee aeeee eee 660 

LTO Daa See ir Seine arses 122 (Miartes shennicile sone ae eee 660 

Miniature bells of the Torah scroll........-- 709 | Myalina wyomingensis.................-.. 290, 291 

mezuzah in silver case........-.-- ASA eNEYOUIS:CATIN Gta. oon: on. nae eae ackeeeceee 667 

IPRA VeLROOKees -kcee ss cimee==5-c 712 IMUTICOla Ss ee cee See ee eae nee 667 

Torah scroll printed on paper... 707 | Myrmecophila oregonensis................. 81 

Miocene of the Santa Cruz Mountains, Cali- Mi sidacesee ens sate. seo eee ces See 1 

fornia. Description of a New Brittle Star LV AUSh(O EEE ot ee eee ened A eR EE, ae ST ie 2 

from the Upper, by Ralph Arnold......-.- AOS) MMiySidOisie esc. a tees woe ck o<talew cobs eee 6 
Miopleiona oregonensis..............------- Sods | PMY SIGODSIS sn cto asses cast ten ore eee eeec cee 5 
Mioprorus (from Nagasaki, Japan. De- Miy Siltce Ree eemnyaae seme east eee ooeeesee ane 8 

scription of a New Species of Half-beak) Miy SiS ii ade enc x sac snes te me ekee seats ueeeee 8 
Hemiramphus, by David S. Jordan and MUNZETISS re wicte cise ctaconcececceteeees 8,9, 10 

Manyi@m Dickersone: un -soeess-c22. eee 111 | Nacula (Acila) castrensis.........:.....<-.- 354 

WEA Yee Se is ico Seiwc caivicmaeleceees = 735, 736 Callie Arteses ta cece ne eee 356 

INIA se 4665p ed sGnGan GBH OSE eee ee ere ee 603 Galligan. Ses Senco = bass eee nie ae 348 

COT OMTEIMOGE= ao cea one seen secs tascck 290,291 | Nagasaki, Japan. Description of a New 

Way OMIM PCHSIS so... eue oes a toe 290 Species of Half-beak (Hemiramphus 

MPOCIOIISTOINCCUUS® ne. . occa cule ce cece ete 354 mioprorus) from, by David §. Jordan 

MoerellarstiMONea o-- 2s. a2ssccccaaee cece et S04 and Mary C; Diekersonee-ssos se seee one oa lili! 

Mollusk Genus Pterinea, Goldfuss. On the INANOMCCTa eee tee Jaen eeseee aes 211, 318, 531 

Revision of the, by Henry S. Williams -.. 83 LOWOLRIE ss ses sce cee tte ese coos 318 

Mollusks from the Pacific Coast of the MINCKCLU ee asses oe eee ee eae 483, 531 

United States, with Notes on other Mol- Nassa califormiana..-.....-2---2-6-<- 3538, 354, 355 

lusks from the same Region. Descrip- IMIENGIC Ass oes case awe ee wes Sees 355, 356 

tions of New Species of, by William H. Perpinguis. sea. -se ose eee 354, 355, 356 

ORIN Sha ators cectc cee Se ces aoe aes 245m Na bICa ClAUSAs seat cee sep acaeseeee ease 353, 354, 356 

MOnIEZTIAIDECHINA User tase ce coe < owe. ce~ aici 697 OCOVANG Aes on ee neat « ooo Saree 353 

Monterey (Middle Miocene) species........-. 380 OTCPONENSISts: -4)-< ee saaeen es cies ceee 349 

Mcnseare DULNea ns Ste se cde sewn bassline snc 572 | National Museum: Schizopod Crustaceans 

Mosaica. A New Rabbit Cestode, Cittote- in the U. S. Schizopods from Alaska, by 

MiaOyMaUricelC. ElAll* = s-2sc5e.-2 acces 691 PASTTIO C ehien O CULT see eee ee eet 1 

IMOSC IIS MANU neon hee ee eae a eb c coe ses 628 | National Museum. The Collection of Jew- 

MORGS wt SILKGLADOSELY =. «circ te wcececzssc-- 743 ish Ceremonial Objects in the United 

Moths. Descriptions of New Species of States, by Cyrus Adler and I. M. Casa- 

South American Geometrid, by William MOWICZSewesconemececcrssssseee spon = ser eae 701 

VW aes coee SOS Bae aaa ESE eer eee ONE Nautilus'calears.. so cce ces occ eeere a= coe as 146 

Moths. Descriptions of Three New Species Grepidulas22: 225... Sata wep eas naee 146 

of Saturnian, by William Schaus........- 65 depressulus® >. ...=2--ee ae ee aoc 164 

Mount Vernon meteorite ...............-..- 685 lepiimenies ./.-% weg. tae eee see es 145 

Mi PICeph Aisi enc. scSemste = solace cess 13 lobatolust jek ap. 3 -sisceees 2 toes 158 

CHIGIN Geek ne caScicne os oe one eeee ee otek 13 AN ACOMUS seis ierats sacs thine see ee 165 

LVR TETG GMS 6 Se oe Ree arene 13, 607 OTpICulusiee 3222 r626 Sects bee ese 124 

IMUGHVNO 33 ae BSS aR Soe ARBDGE HES OASCSe eee 348 POLrtUSUSs< <..00 ene - oe ocen sae 123, 124 

Munticacus moschatus..............2.+.--- 632 PlANSbUSE ceca se maces ase see 124 



766 INDEX. 

Page. Page. 
Nautilus ponipilioides: °----.-2---+--------- 164 | New Species. Notes on Some Western Or- 

TOPANGUS: 22S ssanas oe ee aoe 163 thoptera; with the Description of One, by 
ecCalarisst=.- 2a ee ete etee eee 144 Andrew Nelson Candell-..-..--.- 2.222.226 71 
SCApH As fees ce eet ae ee eee 16 ; New Species of Amphipodous Crustacea 
Suratopunctataess saseee eee eee 165 from the Gulf of Mexico. Descriptions of 
UmMbilictiss shee ose eee eee 165 Hour; by, Arthur S> Pearsess---=-==s=see= 27 
vertebralisseseseeeees nen se eeee= 144 | New Species of Cretaceous Invertebrates 
VOTtOK sone eae eee emer 148 from Northern Colorado, by Junius Hen- 

Nedubacarinatass-ssee see see ease aaa 79 Gerson 's...22 935020! 5. eee 259 
FUE OUAM Hs ooomcanoencbonsee 79 | New Species of Crinoids, chiefly from the 

Needlecases: A Study in the History of Collections made by the U. S. Fisheries 

Conventional Designs, based on Materials Steamer “‘Albatross” at the Hawaiian 
in the U.S. National Museum. Decora- Islands in 1902; with Remarks on the 
tive Designs of Alaskan, by Franz Boas. 321 Classification of the Comatulida. De- 

Neetroplusicarpintisse--seeee-es==-E ee eer 18 scriptions of, by Austin H. Clark........- 209 
Nemestrinus nemestrinus ......--.-- ------ 669 | New Species of Fish from the Santa Ana 
Nemobius fasciatus abortivus......-------- 81 River, California. Description of Panto- 
IN COSTA. Se ORE ase eee oe eee nese meeer 348 steus Santa-ane, A,byJ.Otterbein Snyder 33 
INGTON AS See anaboaacose cagenacapeooosssoses 8 | New Species of Half-beak (Hemiramphus 

@MCTICAN See eee eee eet 9 mioprorus) from Nagasaki, Japan. De- 

awatchenSis....-.-.-.----------- 10 scription of a, by David S. Jordan and 
Kkadiaiens sees eee ee eee 8 Mary/C. Dickerson]. -=e: -=eeee== eee 11 
Tayl.....------------------------ 9 | New Species of Lizards from the Philippine 

VALE RTRs co ocedecccoasseccescess 8,9 Islands. Three, by Leonhard Stejneger.. 199 
Nephodia marcida...........--------------- 106 | New Species of Mollusks from the Pacific 
Nephodtine..-...--------2---2------.-=----- 106 Coast of the United States, with Notes on 
INGO MAM AGED. «65 keno oo oseoac ons sese ese 544,555 other Mollusks from the same Region. ~ 
Neptunea humerosa.-.....--..------------- 353 Descriptions of, by William H. Dall...... 245 
INGE) Qoppeag sence cs enoceece ce Jasco ecesonboce 110 | New Species of Pleistocene Ruminants of the 

Opa )in aoe eeme seer eee eee 110 Genera Ovibos and Bodtherium, with 
Neverita callosd. 22 .s--er - semen eee te = 350 Notes on the latter Genus. Descriptions 

TECLUZ! 21 See eee eee a eer 354 of Two, by James W. Gidley...........--- 681 
New Amphipod Crustacean, Orchestoidea New Species of Saturnian Moths. Descrip- 

biolleyi, from Costa Rica, by Thomas R. tions of Three, by William Schaus........ 65 

R. Stebbing..-.--..---.------------------- 241 | New Species of South American Geometrid 
New and Old Species of Carboniferous Fos- Moths. Descriptions of, by William War- 

sils. OnSome, by George H. Girty....-.- 281 TOMecco nk wdceede secon neces soe 91 
New Brachiopod Genus Thiemella. The New Species. The Crinoid Genus Eudio- 

Dalmanellas of the Chemung Formation, erinus, with Description of a, by Austin 

and a closely related, by Henry S. Wi. Clark: =... scccce. ce eee Q71 

Walliams oo eee ele el 35 | NewStalked Crinoids from the EasternCoast 
New Brittle Star from the Upper Miocene of North America, by Austin H. Clark. 205 

of the Santa Cruz Mountains, California. New Year, the penitential season...-....--- 723 
Description of a, by Ralph Arnold..-.-.- 403° | Niadias minor... =. . 222220 ¢ce eee 665 

New Cretaceous and Tertiary Fossils from princeps 2. ...2..-csesc: see seen eee 665 
the Santa Cruz Mountains, California. Niagaran Strata of Brownsport Furnace, 

Descriptions of, by Ralph Arnold..-...--- 345 Tennessee... .2-s-ecteeeee 412 

New Curculionid Beetles of the Tribe Antho- Clifton, Tennessee-.------ 411 

nomini. Descriptions of, by W. Dwight Decaturville, Tennessee.. 413 
IPICTCO oon ss sic tere sae ae eaeee es eee 173 Lady’s Bluff, Perry 

New Host, The Parasitic Isopod Leidya County, Tennessee - -- - - 414 

distorta (Leidy) found on a, by Harriet Mousetail, Perry County, 

Richardson: -50ss..0-saseseeeee eee eee 23 Tennessee: = -isecceeeee 415 

New Isopod Genus of the Family Dajide. Niagaran Strata of West Tennessee. The 

Description of a, by Harriet Richardson.. 391 Late, by William F. Pate and Ray 8S. 

New Isopod of the Genus Eurycope from Basslef sa ..<.d.00222s sesso See eee 407 
Marthas Vineyard. Description of a, by Nicholsonella: ..<..0.s0..c2s.cnece ses eee eee 423 

Harriet uvichardsoness= = pose se ene ee eeeee 67 | Nodosaria: .......... 22. 2..ses 20s eee 142 
New. On Three Existing Species of Sea- seQualis’ o.2 sacease eee eee eee 143 

turtles, one of them (Caretta remivaga), calomorphac.-o sae) ese 142 
by:Oliver ReHaysac.csescccet seeeeeeenes 183 COMMUMNIS.-2--. -4-2--seeeeeeeee ee 142 

New Rabbit Cestode, Cittotzenia Mosaica, consobrina var. emaciata .....-- 143 
by Maurice! Cy Hallesaeecee-eeceece se cteee 691 guttifera sae seen eee eeeeerea 143 

New Species and Subspecies. Mammals col- levifata=.c.c.- soso eee 143 
lected in Eastern Sumatra, by Dr. W. L. Papers ties -seee-eeeeeeeeeeee ee 144 
Abbott during 1903, 1906, and 1907, with TOOMELL..5-5.<.s0ccesceceereeeees 144 
Descriptions of, by Marcus Ward Lyon, jr. 619 TOtUNGAtA ss cee m css sceeeaeeeee 143, 



INDEX, 767 

Page. : Page. 
INOU OSAMA SCAIATISN os -cadocsce ob ceeecsc eect 144 | Occurrence of Calcium Sulphide (Oldham- ) 

HAUS. Scoskasese ye ies eeesee 143, 144 ite) in the Allegan Meteorite. On the, by 
MERUOULAN Ses apere\\c oS osioSs ak 144 Waintul &SSin 7 aves soancmee ae meee ee ae 433 

PRPC EENUREELEE Serva eye ec kS nis 5 Sige cicle sn aseae 142u le OCinehraninverfOpsde.sscse. 2425 osenee sates 356 

Nomenclature of the Recent Crinoids, by ard ais sea esse See Oe 356 
Austin Hobart Clark......... Dsaeene ca 435 Ware MEperaesec 4. spe ee eee 356 

Nomenus...........-------+--------+-++++-+ 19 cancellina............. 356 
LN UETEI VO TENOR > os | er 164 Mundas 2, es 356 

Camariensis...............-..---. 126 DOVItAs int te. Se aoe ee eee 356 
Gp so aao dacsocdesechoc 645 165i4| \Odostomia sxc sacs aot al eee ee 253, 347 
PARCLOUSHID Masses se 126 (Evalea) atossa................ 253 
TORIC Sere matte oe eee 164 MUGILOTIMIS C5 see sceeesese eros 356 
mompilioides... ...-2-:---<---- 164, 165 var. avellana........ 356 
O20) Dae eee ee eae eee 164: | Gicanthus argentinus=-.--..-22-..sesseeeoe 81 

a JERE OG Se eee ee 155 | inoptila séparatae. 2.2. -eeanseeee t aceeee 107 
AMM PUICA ba = 2s os ase e see 164,165 | nothalia inornata........................ 108 

North America. New Stalked Crinoids ULB § Meet wenn ae er eee 95 
from the Eastern Coast of, by Austin H. Old Species of Carboniferous Fossils. On 

Ciaiik 5, eS eee eee 205 Some New and, by George H. Girty...... 281 
Northern Colorado. New Species of Creta- Old Testament in Hebrew and New Testa- 

ceous Invertebrates from, by Junius Hen- muentjins Greek: s~ sk se says ce eee eee 744 
SGUSVAE OTUs oo, I pe 259 | (Oldhamite) in the Allegan Meteorite. On 

Notes on a Collection of Fishes from the Gulf the Occurrence of Calcium Sulphide, by 
of Mexico at Vera Cruz and Tampico, by WWiirrt U0 assis yer seca. s 2 see eee 433 
David Starr Jordan and Mary Cynthia Oligometra 28 ta2 gosessssceceer meee 211, 308, 531 
PG CnA OL ere mes emia soe eae 2 11 Caribbea 2.55 3 o% te ec eee nee 238 

Notes oncertain Hawaiian Fishes. OnaCol- W DONIC Seether we ee ess omeetesas 308 
lection of Fishes from Fiji, with, by David ACLULPINN GS oca eeeace cener oes 309 

S. Jordan and Mary C. Dickerson.......- 603 | Olivewood from Jerusalem................. 737 
Notes on Some Western Orthoptera, with Olivell ayieeceniss< cess sennsees-Socee Seaaee cer 350 

the Description of One New Species, by DUDUG RG Fors aes see tioe eeenne 355 
Andrew Nelson Candell................--- 71 INGORGRE soa stone nes teseeeeocsss 353, 354, 355 

Notes on the latter Genus. Descriptions of (DOGTO ANA Bente aan eee re ae 3538, 354, 355 
Two New Species of Pleistocene Rumi- Omen bableteanc casa <02cs sss ce sess ee eee 722 
nants of the Genera Ovibos and Boéther- Omphalotrochus conoideus............-.- 299, 300 
ium, with, by James W. Gidley........... 681 fenrrienliee-sesee ee 297, 298, 299, 300 
INCU IST DEA, SS Soa ee 1030}, Omphymail verrucosa... <2 n..-5--sssee-e-- 425 

TOONS oe Se ee ee 103 | On a Collection of Feather Stars or Coma- 

Novaculichthys teeniurus................... 614 tulids from Japan, by A. H. Clark........ 305 

INMbecuUlamisiniata fos ssec,c2- .se~\2 aac omnes Gye OOM ARSON baer eins oe teens ese ee era 142 

CC MISEIUN ED Soy) opted eaicidsiow - Senicta ca soso AGRO Dali diet oases caer ines ese ace le sastieiteee 250 

Nueleospira: pisiformis!:= 22%. 2..s222sscc = 5 412 (Dentiscala) mazatlanica...........- 250 

IS YGTOCE NS Oh ee a Eon ee eee 364 MOXICAMN Aes ose a to 251 

G@Acila) eastrensis... 2:5. -2.--0-as-5- 353 HOLESSICNISNG 2 sec saeco es ame races 251 

GMOS eae Reset oe ees ee 364 MAZAARCH =. ss Sse ecesc as eames Sec 251 

CHSLTONSI Saree ha mtan oes ates Se Shell Opel, GOstacea. re mics) .cias le yeee oa ae ae 73 

LANG ETH Do = ele Pe i a Rear A Ale a ane A Safa OPereculina, 2AUNCA 2.1. ano es ees e nee 124 

Nummulina lenticularis............-...-..- 1G 7MlO PHiocKinusis* ao oo. sess eee eee 271, 520, 531 

ENG TITIAN ta serene we ance ese Seceia Siete 164 hy selves ees coc ta ee 532 

BNET GOS Seen eet home coke k ceaoons 166 INGIVISUS So- soe eee 271, 277, 531, 532 

CUMING ea wea Soe a GB | WON AS oaassenososedceREaascsesa-Snoscas 435 

MB Cia airs ete ee wens occ ae 1G7a le O PHILO Ca cers 5 2 hea ee oe eee eee 403 

IN Wate heh SS ee Sea ee eee Ie eee ere ere G5 x ODSHMUS STAN Src srs s/s 5-year ore eee 22 

Nutting, Charles C. Descriptions of the OME on Asso ses aaEDeESereousaaaooon 124 

Alcyonaria collected by the U. S. Bureau BAUNCH Ss esa ncoesaasaees 124 
of Fisheries Steamer Albatross in the OxXDISHONaCCUSS es seen oie ae ee eee 123 

Vicinity of the Hawaiian Islands ........ TASH MOLDILOULOS == meres eae eae eee ent ea 125 

INycticebusmalatanus ... 22. .~....2.-5.--2--- 669 COMPlAn ata joe none eas eee 125 

PANGIOTACUS! 225 -:crc esas cies ae 669 THATPINAlI Ss sl oce ace eee eee 125 

hilleries: ee sescees GOOF Oxbitling <<. -- cases w-oo eerie = eee 155 

Objects in the United States National Mu- UNIVELS Hs a See 55-5 cena essere 155 

seum. The Collection of Jewish Ceremo- Orchelimum)aptlesssce-=--2 see ee eacaee ees 78 

nial, by Cyrus AdlerandI.M.Casanowicz. 701 | Orchestia..........-.......------.---------- 242 

Observance of Passoverinthe Jewishhome.. 718 ! Orchestidw...............------------------ 241 



768 INDEX. 

Page. Page. 

Orchestiidse: gas2caccccesonnre Seee eee eee eee 241 | Pacific Coast of the United States, with 

Orchestoideals 2-22. S2c cee ciseaeee ee lesen 242 Notes on other Mollusks from the Same 
Oxchestoidea biolleyiee --4-eeeeee eee eee 242 Region. Descriptions of New Species of 

Orchestoidea biolleyi, from Costa Rica. <A Mollusks from the, by William H. Dall.. 245 

New Amphipod Palmipes: ouic-jececes ces oes 52 ee eee 518 

Crustacean, by Paludestrina es) -2= 40-6 oes Nea ec 355 

Thomas R. R. Steb- PanOMya« veoiceick cco eee ee 354 

| yn ses eee once 241, || Panopeaiconcentricas =. 22. eee eee 347 

Ormiscodes/albiline@<. = 2s-=----s--- === 65 PenelOsaeee ese ee eee 350, 352, 353, 354 
amarilla cere ce seek kacoeeanaee 69) ||| Pantosteus arizonte:. 2-2-2 5- oes. aaeeeeee 33 

Orthisiarcuatas 24-2 see eee eee nee aoe 42 Clark... 3..:.2-5256 SLO eee eee 33 
Carinatat.2s. 3-2 eso eee eee 39, 40 @eNerosus:::..-... 22a se eee 33 

CONCINNG = 22506 esas eee ee ene 40 santa-ane 2.225.255 se ee 33 

(Dalmanella) leonensis.-....-...----- 45 | Pantosteus Santa-Anze, A New Species of 
superestes....-....--- 52,53 Fish from the Santa Ana 

dumontianamss- see see oee eee 42 River, California. Description 
elfeliensiS./.2 2.2cic-22cese25 ec eeeee see 42, 43 of, by John Otterbein Snyder. — 33 
eleganttula,. sos-ciceinceeceeeccoeeecs 40 | Paradoxurus brummeipes.............-..-- 655, 656 

CIMACELE bHsmer sna seer eae ee ee 40 hermaphroditus.......- 654, 655, 656 
Cfissiplicaiyas- 2s ase eee ete 419 hermaphrodyita-seseee eee 654 

flabellites <= 5-sese essere eee eee 412 MUSaAn Pa... .seee ee 654 

Pervilitassse hee eec Dee eee eee 42 padaugus: --- eee eee 655, 656 

infera ver Se see ere oe eee eee 40 | Paragobiodons. 222-540 nee 617 

interlineata faeces setae eee 41,42 | Paragorgia nodosa.........-..-.- 545, 547, 550, 569 

lenticulariss2 52-6 se8-ceneeracsce seas 40\ |, Paramuricea:- 22.224. 5-62 cn se eee eee 580 
IOs = co cana sane soscsaese 40, 43, 50, 61 eequatorialis...........- 546, 547, 580 

IGN CR SHOR eS octet aan Sen Sanee Ase 40, 41 hawailiensis......... 546, 547, 551,580 
lunatas 65. ee eee 42,43 | Parasitic Isopod Leidya distorta (Leidy) 

MUKi'S So yack = xe Se see eee ee eee 40 found on a New Host, by Harriet Rich- 

MUltISECtAMe cates Tee Rene eee 40 ardsON - 3.5.6 poscate ce see see eee 23 

Met LOAMae oae-Ge os ce eRe eee 40") Parchment amulet 5225-4. 5-sees-e eee 741, 742 

Operculanis esas ene eee eee 2\\| Parerythrops. =... 42.4. 12. cee eee 3 

parallela....... fe ee nase Haare eee 41,42 | Passing of the Israelites through the Red 

perelegans): seas, taeest eat ese oe 40 BOSe ons to. 3.25 752e see see eee 743 

[Plan O-CONVEXas se asec eee eee 40) || aSSOVCDS arene ceo eee eee eee 717 

Quadrans ee cas ease se ne eee 40 Gish. 23:5 ssc55e 2064053. se ee 720 

SUDCATIN ATA ey apacret cee oes aa 40 | Pate, William F., and Ray S. Bassler, The 

SUbG qua ase. cs seca ee ee ene 40 Late Niagaran Strata of West Tennessee. 407 

SUPEIStesN.ce foo ee ee ee eens 40 | Patella. .2: 6.02225. e ee ee 347, 362 

testudinarianes----eee seca 35, 38, 40, 42, 48 mateoensis!-4-5.--- esses eee 347, 356, 362 

var. ventro-plana....--. 42, | Pavonina. 2. ...02250520500.2 gece eee 132 

Fetragonsas = <3 ce eee eee eee 43 flabelliformisS. === =--=- ee eeeeeee 132 

thiemel is totye eee eee 59,61 | Pearse, ArthurS. Descriptions of four New 

blOPa asses Seer ee ree 40, 41, 42,54, 56 Species of Amphipodous Crustacea from 

Orthonamaal bescensteseeessaeaee ee eeee cee 94 the iGulfiot Mexi¢o2 32.2 o-5- == eee 27 

Orthoptera; with the Description of one New Pecten/andersoni)22e 5-22 --=-se-eeeee 350, 351, 352 

Species. Notes on some Western, by An- branneri-: - <2 - 245-22 eee eee 349, 350 

drew, Nelson: Caudelliat == a seese eee eee 71 crassicardo:.<..--- .o- 40s eeeeee --- 352, 403 

Orthostixinae:: S25... ee cecer soc eee eee nee 93 hastatus.3.2 0) sss:.t eee eee eee 354 

Orthothetéss= 22s ee ee eee 57 healeyi......2....055- eee eee 353, 354 

Ortmann, Arnold E., Schizopod  Crus- (Hinnites) giganteus==s22ssess=s=ee= 355 

taceans in the U. S. National Museum: latiauritus -.....:.<.2=252eeeeee eee 354 

Schizopods'irom Alaskans. - see eres 1 magnolia... -- 253222 cen 5. -eee eee 350 

Ostrea brewerliescasssceccsaner eee eee 347 Mutter. 3.55 fee eee 354 

titan): 222-5 ceseea eee Banas 350 OWeNl./.). -:-.. -ccaS¢s- ee oe eee eee 353 

Ovibos and Booétherium, with Notes on the peckhami. =. 252-22 22ers 348, 351 

latter Genus. Descriptions of Two New PLOAVUS 2. 6550s Geese sees See 347 

Species of Pleistocene Ruminants of the purisiméensis...------25-~ a eee 353, 354 

Genera, by James W. Gidley..-.......... 681 Sancbsecruzensiss-o--5-5-eeeeeeeeee 348, 349 

Ovibosanoschatiisse-s--eeeeeaeeeteree 681, 682, 683 wattsi...... sotens oc Saeco eee 353 

[Symbosiicawiirons=3s5s—-sseesees 684. | Pedipesi.c..2 455.0202 ose eee See 247 

VUKONENSISS set cress eee eee 681 liratus:..2.....25a2 2220 5es6 cesses 247 

Pach yiGichyaiCrassa.seeeeeeaeteeseeeee eeeees 425 | Pelecypoda......- 346, 347, 357, 360, 364, 375, 380, 382 

PachyerapsusstbransVersus= ese seecteeeeees 23,24 | Peneroplidines..~ aces. sense eee eee 123 

Pachysoma brevicaudatum ................ 664 | “Peneroplis <<... - o5.e6 «somes ee eee eee 123 

: 



INDEX. 769 

Page. Page. 

Peneroplis arietinus.......-...-.....---..-- 124 | Phacoides nuttalli var. antecedens ......... 353 
COMINAt WG seat ot eee tees cas Soe s5 124 py Cel el neta) 21 08 bas Res Ae eee 350 

Gvlindracene. 0 ss.c.--:- Ore aes 124s BANOPONIS <ccnace! cas eeee sacra eee 535 

LEA 0) Se eee See ae 124 typica cto oo ee eee 447, 535 

ISSUE = SORE Pe Se ea ere 2h Pbasianellas sc s2t ccc ss ao-a0 ooo eee 255 

[8c0 URGES SB Sees See ee 123 COMPURE = stcnsoe ee eee ee 256, 356 

var. planatus.......... 124 MLUMMOL secs, tcc cere see ieee ee 255 

DIEHL S ers, a oan rater thot See Ss 124 perlora tae ot ce ea eee 255 

DEGGIE) ADS eC Sa ae eee ee 557 DOUICI FE ee SS cee ee eee 255 

HavGeveascasen. re. 544, 547, 549, 550, 558 phasianellac. eae eee oo 255 

pallids= 5-52. = 522 544, 547, 549, 550, 558 plilchellase. ou 2. aera cee 255 

OBTCOV Lj. .x cn csines ... 544,547, 548, 560 punctate iz. costs se ee obese eee 255 

sanguinea......... 544, 547, 549, 550, 557 Strlulatacs 525-20 ssee-cseeee 255 

FER UNLA COR aie aiersiccisisiainies S< de 212 aiclSiele 2 2 eis 544, 557 bessellata ste owas: see eee ce 255 

BONMAGULIGE Ss .<2 55005. -5-- 2 pees Lae 544, 557 (Tricolia) compta, new variety 

IBBHEITOLONOLE «.cio:c\s/e,5n\s c.cjocs.cle Suic Ace elbow 425 DLOGUCLAS. a> saat arene cece 256 

PPE MIPUATITTULOS crocs os sien cccccn csc oecieles se kSe's 532 ViTIOP AL Boe ne ene ene eee 255 

PRItlaAnNiCUStacses oso can seke es 532 | Phasmide......... Sete ee ee beet 73 

caput-meduse..............- 505 | Phellinodes megalophysa.................-- 95 

FOSSIUISS ser ntose Qocsa tanec ese 518,532 | Philippine Islands. Three New Species of 

(Pentacrinus) briareus......- 532 Lizards from the, by Leonhard Stejneger. 199 

RTM MeTUN IS Sees assis ois Sacred oe es Deon Pilly MUSE es cte= 2 seh cas Ye reee a anes 19 

PULEEMICIEL A = ac) saec eee eo. ce as 532 | Phlibostroma quadrimaculatum..........- 73 

Ghul jt Se EeneC ee aes teeaee dost | PEnoladides penitaansssscecs es seeeee a eon 355 

pO CT eer toro mrets tata sacs ie apere ie tacol 533 | Pholadomya subelongata.............-.-.- 347 

PGK Olices <istease sept aa too eee Dood PeHOMISCUS: AULORacs onan cae cee cece aeeeene 669 

GECOLUS See ee ces eee cine eee DSUs MED OS Ss onset ceng ces eae soos oes caoe se oe ee 350 

BUTODIOUS) << sec neces oe 522 70G5,000M | ME MnYyROCTIOUS see maya aaeece cases teem ee aeee ee 535 

PUCL CARCI oo < pe ee ecceesansee> 533 MUCUS (oo seca seeese re 319, 535 

Maclearanuss: .-.52-.05.3222-222 Doon PED ty nove GbixelODUStUISsacer a. seem erences 77 

ACH Se ses) eets sees Meee ae poss EO VIACLOLiOs acres ec ese ser anaes seen ee oceee 712, 713 

UI Oc: (an en cee Stems DLO TOo ey eee SOLOW Ai ta ase= ose ase oer eset occ eee se 104 

NaATreiaNuses: eae oe eee ee 533, 534 STISCOLASCla TAs seer era snese eee ee 104 

(Neocrinus) decorus.........-- Doon MLN GOCHNUS = cme as essen acs aoe eee 535 

HHOMSOMI AS Me. eset cicceweae es 534 | Pierce, W. Dwight. Descriptions of New 

wyville-thomsoni...........-.- 534 Curculionid Beetles of the Tribe Anthono- 

ARTA OMASLGI A Se oer as 52 saccccc eee ocees 518 TUILTA Sr tas cpassi avast ae Suse ae amie eae eer 173 

Pentametrocrinide. =. ...222. 522-2. +=8-= Zeon WeenT a alaMmedensissss-2=-s2e see seas seat e ee 350 

Pentametrocrinus:: -).\. 2... - 2. less. se 267, 277,535 Calamitoideseescca-m-scac eseseeceees 347 

atlanbiCus.---sr see eae Ze et pIStrOMUsiMDLICAbUS= =.= 2222 e esse oes 667 

diomedee: eos 5 ss=.- 319,535 | Pisocrinus gemmiformis...-.....- MF Se re 419 

japonicus. .2--os22e- 8 277,319 millions eset se eee eee 419 

F2(21001j 012) ol yen ea rer eae oi (eel OM OSAMA GU Sie noe ocean se seme neces 23 

tuberculatus.......... Piijol9) | Planorbuling < -22scass-ccc ns se=-5 52 2s 157 
WED RE tepee tee socae 277,319 | Planulina ariminensis.....................- 159 

ETOP HURAINUSS..-e atee oosc ieee ek eck See mee 19) |p blasmoporadollis 25-2. 225-5. --n- => sasee 423, 425 

iPeriplaneta americana... -.2.-5..--.22--<- 2 EP laty lyre Caliiormickiess was cee ce eo ee see 78 

IRETEDIOUN A = crete no acs y= Sens Seat 382 | Platystrophia daytonensis..........-.....- 412 

SUT OOTEG ALIA Se oe Se tae rg ee re 2 Boon PPE LeCANIN TUS OSU S25) Naser as see eee 131 

sanetecrucis...-.--......- 352,356,382 | Pleistocene Ruminants of the Genera 

ROLIssG x: DAKO 7.6 «aan soe on See eo 368, 369 Ovibos and Bodétherium, with Notes on 

[DTEVILOSULIS ton ste Soe ete aca 347 | the Latter Genus. Descriptions of Two 

Perizoma, coeruleopicta....-....-..-.-..-.-- 99 | New Species of, by James W. Gidley....- 681 

SUINelESI UAE. ee see nea 99)" Pleurogorgias -co7dc<2+seees-cncieo-sesc ces 596 

IBENGME LT aera = seen ene oe aie Ss 211,316,535 MIUtATISss.---5s<se 546, 547, 550, 596 

GIOMeCOEH = see eae oe ee ee 2767316'5|) PIGUTONECHOR s.s2- 25 e2252-s=e soe See 22 

Persimmon Creek meteorite...............- 6875) SEACHILOLOM Saas tosses asec ian == as 247, 349, 353, 368 

RELAuTista DACUAND. ... 2c seceas ones see sese 634 Caneellatac. cn 25 seco cee ee 247 

Upidawm arehiOn =) ssa. ace eee 634 cireinata ee ceae cee as ee see 369 

UIC U eee 2 oe Se ee es 634,635 WIERIMNIS o5 05 eo see ee eee 247 

TUG US eae Sinan c ACS cee 634 MEWSOML =.= S.254s-os8oe0 349, 350, 368 

Pewter Passover plate....-.....+....--=.:.- 721 ophiodermiac: s* 35----ce<-isc-- == 248 

LVGGNG GE) Bee eee AR ee ae eee 348 . perissolaxoides....--- 349, 356, 368, 369 

acutilineatus........-. 350, 352, 353,354 | Sancteerucise.. ..---+ se 349, 356, 369 

MUGtall sox sees nee tes ose xc 354 | Pleurotomaria distans............-.-.-...- 292 



770 INDEX. 

Page. Page 
PIOCOSIDED cae icciece et col see eee eee eee eae 604: |) Bromachocrinusmaresiz. ---2-24222 eee 516, 537 
iPlotosus aneuillarises- sence sceeeee see ee sees 604 naresil./o 5 sansa 537 

Plumarellatesec acces cose aee Ge eons sek eee 573 vanhoffenianus...........- 537 

IPOdIsi and Od 2 Clee sem eeee eee ee 78 | Prophet Elijah provided with food by 

Pocilometrascsecsonccns soscee eon 211, 318, 536 TAN DS as2 -Sencn nee eee eee 743 

EY ios te apedaopeececcsabedaeie 265,318 | Propitiatory prayers in the Marathi lan- 

IPOgOnissiCrOMisecpessseceee ates see eee 18 feqb Revere} ORS Sea a ess =e iSoC 724 

Polyactiniss=eic8 oss eee eee eee 530e|s Erotellopsisisteb bin sities] === sss ssa 30 

Poly dactylusiplebiussaseeeeee aeeeeee eens 607 || Proteoning, fusifommis-2--2= 5-2-2 sseee esas 125 
WiITSini CUS sess ee ee eee eee 13) erotocaulid ces saee ses eee eee 545, 566 

(POLyMOTp Hin se 118,148 | Protocaulon molle................ 545, 547, 550, 566 
amyrdaloides sass. sacs eee 148'>|| Protoptilid tess. jeessee eee 545, 566 
AN PUStAA. eee se ee ee 148: | Protoptilume.2.26-. = 2) oe see 566 

communis....... Ce ae are 149 WIIgh tls 2. eee ee 545, 547, 550, 566 
COMpressas see nes eee nee eer 1149) || -Psaliodes/olivaria---- 259-2 = eee 100 

CIPD Aes ceee ee eee ee 149) "Psammohbia edentilas =: 4-5 -55-= a5 see ae 350 

lactedeec eee ee reese 148,149 | Psatbyrometra.-..........-..-..- 211, 213, 221, 537 
oblongas:-22 esc s eee eae 149 bigradata:. 22-2 3-se eee 222 

TOPIN A IN eee ee eee 149, 150 borealis’... 2. 5 ssee eee 236 

Semicostatass-ssoeh et ose eee 150 congesta..-..-.... 213, 221, 222, 229 

Polym oxphinin eee eee 148 profundorum =) -2-2 eee 537 

Polynemid Bete. ocean eee sore ee eee 13, 607 Protunduness- eee 237 
Polypore Shum arises eee 430 | Pseudanthonomus crataegi................. 180 

iPolysemigicalvingdes--eeeeeeeeese Se eee 92 hamamelidis- 22-2. 2seee" 180 

divecta. io 52m s on coke see eee 91 Kramerige.: -e-eeeeseeeee 181 
illines taj sso nee eee 92: | ‘Pseudemys:. Js. =5222-4---5525. eee 192 
stigmaria....... eee Sea nee Soe 92 | Pseudocheilinus hexateenia................. 614 

Polystomella-ss2---- eee ce ree ee ee ee eres 1654] Pseudomimacsnss 22) -- oe ee 3 
Crispaeeeeee Ose See ee Se 165 |, Eseudomonotis minutals==- ss -e=seeeneeee 86 

Mia cell Aas ee sake ene eee eee 165)| Bsoleessaibuddianea a=. = 5.) essa 74 

Strlatopunctataeeersss--e seer 165 maculipennis®. 22.9294 -eeeseeeeae 74 

SUbnodOsassss-se-ees eens eee 165)| Pterines:. <_ . 02-25: e2e22 5: eee eee eee 83, 84 
Polystomelline.....-.- Race PIERS eee eee 164 bicarina tel. 2222. oe eee 83, 84, 85 

IPomacentrider. ce scenes nee 611 Carina tare: oo: 22. 255-40 eee eee 83 

'Rongotabeliis serene weeaseee: seca eaten see 676 COSstata. 225,50 205 oe ete ee ee 84, 86, 89 

PYEMeUS WICOlOTse-e eee eee eae 676 demissa...: 2 32355-2580 eee 85 
iRoutiometta-e = - sees ene ae eee 211, 536 edmundi... . 20)... eee 88 

IPOTTECTReee eee eee Are ee re ee es 225 elegans 2. o.25 2oiccosk eee eee 83 

Posidonia? clathrata..___- oe ae re ee 291 elongata. 2.25.08 5.25255 eee 83, 86 

distans 222 hace eee eee 292 fasciculatano-.-2e-eseo ae eee 84, 89,90 

Perstriata = eee eee 292 flabella...: 2. <<. S225. ee ee 90 
Position of the American Antelope. Re- 

marks on the Horns and on theSystematic, 

by Marcus Ward Lyon, jr........ SEE Se 393 

Post; Dixon formationsesse-= eee ee eee 417 

Braver shawl eee= ete ssek sere eens 714,715 

Prayers and benedictions recited in putting 

ony phylactericsen eres sseee eee eee 714 

Presbyitis Can acces. seo ee eee eee 672 

CACOM AN AEs cees eee eee 672, 673 

DELCUT Ane nee ene e eee 671, 673 

potenzianigeseccesssee meee 638 

SUD AGA a eeeee eee eee eee 671 

chrysomelas ......_. 671, 672 

GhomMasls. 22 css cee eat eee 670, 673 

ipTiene Waclicaer sess peee eee a eee 354 

(Primnol dees S35. soe eee ee 545, 572, 573 

Ppriscofusus'334 2 oe a eee 383 

Corpulenttus’eeeeeee cee ee eee 384 

Medialisyes See sse so eee 371 

Prodajuss 225 pees ce eee eee 392 

Productus (Marginifera ees.) -- ose 2 eens eee 295 

IPTOMaCHOCTINUS s= = ee eee ee ee 211, 267, 536 

DY SSOLUIM == see 516, 536 

Ikereuelensiseeseee eee 536 

kerguellenensis............. 537 

Pterinea, Goldfuss. On the Revision of the 

Mollusk Genus, by Henry S. Williams... 83 

Pterineajlevisia-t)2--== eee 83, 84, 85, 90 

lamellosacss 322.2) eee 83, 90 

lineata ce ol as. 2 eee 83, 85, 86, 90 

mainensiss.-)5-¢<25..0-0ee eee 86, 87 

ostreiformis. 232-22-. 5-2 eee eee 86,90 

plana se. 3-22 =. ee eee 83, 84, 85, 86 

(Pterinotella?) incurvata......_.- 86 

radialis: -:-.2.22..2.)4. 2 eee 87,88 

radiata. 2223.) S5.23, eee 83 

reticulata. oc... noose eee 84, 90 

trigona.::- 5.30222 e eee 84 

VentTICOSa: ==. =e eee 83, 84, 85, 86, 90 

Pterinotella peninsulees. 25-22. eee 88 

radialis.- -2305-2-0 eee 88 

PterocoMa..<: 3. Saccecs tans see eee 537 

Pterocrinus’.s 2.2225 0.5. oc sea ee 538 

Pterocypha chamas-=- 2-22 --2seeeee eee 101 

paularia..........5 255.65 See 101 

Pterois!sausauleles. - oes. -= ease eee 616 

Pteropus;celeeno: 2225) een eee eee eee 666 

edulis... 2/2. 3-2 54222 eee 666 

VaMpyrus =... 2: 52 ssh eee eee 666 

Ptilocrinus?. ....¢2-.2tescc2ne5 oe nee eee 538 



INDEX. (ae! 

Page Page. 

Ptilocrinus pinnatus............. SS sor uae 538 | Rhabdamnina discreta ....................-. 125 

PPMENMOD eee. = Geese th vce ~ cece ce ecec sce 211 bse; | ba paamminines.. -..--..... sess seeeeecee 125 

px CONMIVONS. .o<-c- 2 --< sacs enclose les Ps Viel ns) eC ole lofexoy ab hb rec gy er Ah eB eo D TE a 145 
MeN ROMNETISE Seen. oe oe cee cc en 297 DTH Ws ee eee ee 145 
TELS Si a ee 296 tricarinatiiml 222-5. neces 145 

WAGE SIME eee ans oe ccsicges sekmse 296 | Rhinogobius shufeldti...................... 21 

POnGGLT oo 5 ee ee or cee 155 | Rhinolophus trifoliatus....................- 666 

Obloquiloculatias......2s.--25.-25 << ioe lyevalpldomellace .- <2) <6 sos .an eo eee eee 60 

Bpiseroldess +2 ccc cscs -ccetlecc as 155 ny bride ceess-.-- awe meen Coie 412 

LUDA Sac hl 116,160:,| ‘Rhizoerfinus. ..5.:<-....:...).0.9:.02).1._ 208,608 
CaANeniensise sa. ce. = cscs sass 160, 161 BQUBLOrIBliC= eas secon eee 207 

CHEE = a See ee a aie 161 lofotensis .... 205, 207, 208, 265, 504, 538 
BIE PAM Slee oe anc uee we ser ee 161, 162 TA WeONils-s2sse eee eee 208, 534, 539 

PUDOLUNS Seicese scene 2 seteee sce 161 Verrill ss etnse esses ee 207, 208, 539 
Warsbenies 6 S22 hc oslo 158 Weber oss emaen Sees Soon oe eae 539 

Pen erGil= 4. o~ 22k 161,162,163 | Rhombotrypa quadrata.................... 412 

var. fimbriata.......- 1625) Lubynchonellaloxin -----.s2ss-8e sees eee 296 

Gumiddes-s=.-<c- 163 weeks 5 sees sco sess staheris 296 

1i0¥ (C1013) DLV Eh (ee ea es 1629 | Rbynchotrenmia Capex. ssss-cosen- see see ee 412 

MARESCHIAN aces ese 535 fools 161, 163 dentatum’ var--.-..:..---.- 412 
MetaeOMich: sce. 25 scccsc. lace ee 162 | Richardson, Harriet. Description of a New 

[OIRO TR? Ws Sees oot Se ee 163 Isopod Genus of 
DENCHME Laan eee ee 163 the Family Dajidze 391 
Reaancte ae ges tober beet 163 Description of a New 

SCHReIDOMSH Sasi ree eect cece 163 Isopod of the 
STUMMITE@ 5 = Su pees oecesae oe 160 Genus Eurycope 

Purisima and Merced (Upper Miocene and ae ay oS 

PHOGEHEMISPOCICS com asa- cose c= = ceo cn 385 Th paplehice ons co ieee 
mi e Parasitic Isopod 

Purpura, decemcostata...........-------2-= 248 Leidya distorta 

Querquedula eaxont ps ore oo aa eat 538 (Leidy) found ona 

Quinqueloculina cuvieriana.............-..- 120 New Host......... 23 

josephina....--.-..-.--..- poe \pRicuthetenlaee.. 2-57. teee cae en 295 
linneana..-.--.----------- 121 | Robulina elegantissima..................--- 147 

; tenuis......... Se eee = SlIDNOMOSsB s o- Ja8- ees -e nae ee eee 165 
Rabbit Cestode, Cittotzenia Mosaica. A New, Roll of the Book of Esther (Purim)...... 727,728 

by Maurice C. Hall............--.-------- 691 RoOnNnPenasvannilaessse eee 425 

Ram’s horn -....----.-.-------------------- 724 | Rosalina ammonoides...............-....-- 159 
HUES OU OMIP Ole erie asia sain ones Se esi = 607 ODLUSA ote ea ee ee a ea re 156 

ibrachysomus=-<-2252-222- 603, 608, 609 Vilardeboanwy. font) os en 157 

Ratufa arusinus.....-.....-...-.-.------- G3os 0408 lea atallitasscne ees a one ee eee cee 260 

@UTIVENLELS ao 2<ic= 5-5 Sac s ess ses CSDM Ct ali ated eee ey cree ta ey yn 163 

bicolor.....-..---------+-++---+++--- 635 CleP ANS © hes ssa Sane he a eee 161 
CAbCIMEN A222 =P cic< 22: bbgecdaubasc 635, 636 CHAT see. ead Cees tec ee 162 

MY POCUCRe mm wc sa eas ron e eee 635, 636 DLCECIIIC beet nee ee eee eae 158 
Catemana- <a.) 2scecse-e-c 635 TTS(eL ysis eee ae nora 2 EN 163 

palliata...-.--.------------------- 635, 636 Brie chit Dae aa ae ee EOIN one ON 163 
Recent Crinoids. Some Cases of Abnormal (Trochulina) turbo.............--- 157 
Arm Structure in, by Austin H. Clark.... 265 | potatiide.......----------- 22 2c ee ee eee 156 

Recent Crinoids. The Nomenclature of the, Tr Ceri ny cece ec ee eee 156 

by Austin Hobart Clark................ 22 onan otalinataicrierianaLcsct ok eee eee 157 
Redefinition of the New York species of Dal- CAN WTlOnisiste, Peo ee 160 

manella.---..------------ 2222-2 - eee eee eee 43 CLASHN Moree a coer eS 161 
Remarks on the Horns and on the System- Gatanipictee ein a ee 157 

atic Position of the American Antelope, by haidingertive’ 0. = = gat ee 157 

Marcus Ward Lyon, jr......-...----.---- 393 michelinianae eee eee eee 162 
Remivaga, New. On Three Existing Species WATESCHIANA~ ule 5 6. -o.p reste 162 

of Sea-turtles, One of them Caretta, by patagonien. 2 -: ee ok e 162 

Oliver P. Hay..........---.-------------- 183 Reh reIBeRSIL: 763. <n .cs-5 ese eee 163 
IRBMOLE MOMOTAs:- os.cc0h4 tao oviceevcceecc ose se 617 SOLA ERE oe eee ot ne 163 

Reophax.........-.------------------------- 125 | Ruminants of the Genera Ovibos and 
iS bon 5 ope o cone oeaenccsas 125 Bootherium, with Notes on the Latter 
MOCMOSH cee se cease ese oe sees 125 Genus. Descriptions of Two New Species 

BC ORD IUTIUS eee eee Se 125, 126 of Pleistocene, by James W. Gidley....... 681 
Revision of the Mollusk Genus Pterinea, Rupellarig wameliiiertecsesos.cee esses sss 355 

Goldfuss. Onthe, by Henry S. Williams... 83 || Ruppetlia xanthosoma.......--..-..--5.--- 617 

ey RENTING ae Reeec oe sec cSesnore ceteris {2b WP RUSa CQUIND Pose cacriccitaccocecinmsinss ese aes 633 



T7172 INDEX. 

Page. Page 
Rusa equinus: <. 2. 0sscee- eestor eases 633°|(Sclerogoridte. <5. - eee. eee eee eee 545,569 
Riiseiniee! 250255. 525. he ee eee 596/| Scobinella,...- 205. << sa-tese scons eee coe 261 
Russa equing. s-5-n-8 ee eee eee 633 | Scomber brachysomus................---- 607,609 
Saibbathilemnp see eee eee 716 kanagurta ... 285.552. --1 ee 608 
Sacrificeof Isaacess css ease e oe ee 742 lOO: Se2ese. eco ee eee 608 4 

Sagenocrinussss- ae. soe eee eee eee 419 nucrolepidotus=------425-2ee-eeeee 608 

Saprainga:..-.s.(caccsde ee eosen aoe ee ...-. 116 | Scomberomorus commersonii-..-..........- 610 
columellarisses= 22 eeeeee eee 15% |“Scombride.. 2 ¢ 220.2 25.2-neeeee eee 607 : 

dimorpha: 3.2<5-<2 soso see ee =a 152) | Scorpeenides ...- 2. <2 522252222. ee 616 
ITTOPUIATIS see nats 22 eae eee ee 152" || ‘Seziptural mottosss.e2. see eee 737 

(Saerind) jee see eet = cones 151’ || Seutella interlineatam- ..2 5.552 0-seeeeeeeee 354 

Salarias:linedtuss ss s--ses sh 5-eecie-t eee 617 | Sea-turtles, one of them (Caretta remivaga) 

Samaritan case of the Torah scroll......-.-- 708 New. On Three Existing, by Oliver P. 

San Lorenzo (Oligocene) Species. ......----- 363 HAY. «oso dseus 2osiobsncsee een 183 

Santa Ana River, California. Description of Sebargasiac.. 2.5520 See 283 

Pantosteus Santa-Anz, A New Species of Selene vomer. «20.225. 525-22 fee eee 13 

Fish from the, by John Otterbein Snyder. . 33. | Selidoseminwe=..--.-. 22-522. - ae 106 

Santa Cruz Mountains, California. Descrip- Semele. 5.5 55 sc 0 secen ck eset 351, 360 

tion of a New Brittle Star from the Upper Pave sce 5. ec ee eee 347, 356, 360 

Miocene of the, by Ralph Arnold.......-- 403 rubropicta—. 22 st22205. 2 eee ee 360 

Santa Cruz Mountains, California. Descrip- Semnopithecus sumatranus................ 672 

tions of New Cretaceous and Tertiary Fos- thomasi? . 2852.55. eee 670 
sils from the, by Ralph Arnold.-........-- 345:°\|. Serpula, lactea ..2<....22-2 3225. ase eee 149 ¢ 

Saturnian Moths. Descriptions of Three marginata... -: 7... -24.5-05-ee eee 141 

New Species of, by William Schaus. ....-. 65 markmani:: .. 62%. 0322-04 t2sesee eee 263 

Saxidomiusigibbosuseneases+sseeeeeea eee 352, 354 plana... 0.252.282 eee 263 

gracilis... i62-asGa-c-er soos eases 355 seminulum’. - = 2355-- 0. =2 9o--eeeeeeee 121 

Scalavete so a css on eee Re coandeeESpagaSee 349 | Serpulorbis squamigerus.....-. C3 eee 354 

Scaphoceros 2. ccss-cecsse sesso sees eee 684 | Serranide 2.2.2 5.25.22 5 25-2 ee ase 14,610 
Scearichthyidst- esse. ce se eee ee 614 | Serviette: 20-2222... 2 $2 eee eee 722 

Schaus, William. Descriptions of Three Sigaretus debilise-s2-ees-s-5- eee 354 

New Species of Saturnian Moths......... 65 scopulosus=2:.. 3.2ees5e0 eee ee 349, 350 

Schistocerca vagal... s-asesee seater ees 7 |. Siliqua. 2... 22-222: 2 Se eee 351 

Schistomy sisiees5--4- sees eee eeee eee ces 8 lucida: -..\.2- 25 asec sees eee 354 
Schizodtiss.: jase ote sees econo teense 293 patula ..2.25 22251 5252 ose eee 354 

Schizophorias.-.; -esseu-ncce os oae cee eceeaoecee 60;:61, | ‘Silk cap, 242 -7..<4 2 cess. kee eee eee TAL 

Schizopod Crustaceans in the U.S. National Siluridas:.....5 02225 -2.2. 4asa.0 52 ee oe eee 12 
Museum; Schizopods from Alaska. by Silurus felis’. 2: ..22. cess. s- 42 ce eee 12 

Arnolds. Ortmannassseenreee ee eereceee J | Silver band. .-....2-2 5.2.22 -Ssseee ease 710 

Schizothoerus pajaroanus..............-.-- 354 breastplate of the Torah scroll... -- 709, 710 

Schuchertella (Orthothetes) subplanus. .... 420 candlestick used for Habdalah .....- 717 

Subplanisseeeeeece eee 421 case for Book of Esther ............- 728 

Scimmidt sc ats once este aece ce cteeeee 16 COIN) 2 see 225: see oe eee 738 

Seissulas-cfsectc tee rece ae en ae Sea 56 cup and knife used at circumcision... 729 

Sciuropterusihageniss-- = eos. so se5---eee ee 633, 634 CUPS... Ss 223.285 ..030 ee ee 721 

Sciurus!albescensss20 24-02 - -a- eee ae ee 641 gilt breastplate of the Torah scroll... 710 

Dadjing ss soos. coe soceeee eee 640 hanging lamp. -:...-2-- 3-2-2 -seseseees 711 

bicolorseeeee SIO Pee RET Mes 635 medal)... ... 2.22.25. 2o0cn.- cee eee 737 

CIC DUS. ost e eee e eee 638 medallion, used probably as an amu- 

hippuUrosussee = -ceeeee eee eee ee 643 lét.s. 25255 S205528c See eee 738 

hippuUrUs! = acces h eee eee eee 643 Passover cloth ....-- - 5.2 s:55=-s-e See 720 

LOWS: cn 2.25 ocean eee ee .. 642, 643 plate... .. 252.2055 55s eee 720 

melanopsscseeese secre eee 637, 638, 639 POINtCE< (25. ee ee ees 709 

Penialiuseeecees=—eeeee 637, 639 rings, used as amulets ...--...---:--. 738 

notatus albescens.....-- ee Re ae 641 set of instruments used at rite of 

T) Yas rose ale cae eee eee 638, 639 circumeision 2.222 se. 25 eeee eer 729 

PICCUS Sr eee eee 638;1639. | Simia abel... 2 32 52-2 cece ee 676 

prevostit..3 oo 205 a. chse Sos eeoe 637, 638 albimana -.- 2 > cs. seece eee 673 

Talest\3 sc 2 eee eee see eee 637 caprolegus: ....5\... 2 3. eee eee 669 

saturatus. 3: =s2 ees eee 641 fascicularis. .-. 22. 22.-.-42-235-oeeeee 670 

tenuis =c5245-2- eee Sot Vee 642, 643 nemestrinai..<.<.. <=: 22.228. eee 669 

WIUCAUUS soo gossamer ec macesemace see 640 sumatrana-deliensis: 22 22-2 2seeeeeere 176 

albescens=-=------ 5 cbeeoee 641 syndactyla 2: =22 .5---6 eee eeeeeeeeee 675 

TUpaAblusece ae se eeoee 640,641 | Siphonogorgia.:-25.---2-2-<2 eee -eeeeeeeee 556 
Vittatuseesesteen ose ans 640, 641 eollanis- oa. == seer 544, 547, 549, 556 

Scleraxonia< 222525235. cece s- asec seeeeeeae 569 k6llikeri =. 2.2.5 ee eee 557 



OO 

Proc. N. M. vol. xxx1v.—08——50 

INDEX. 773 

Page. Page. 
PEGI SS eet Ses san Sa dince ve passes soecace its | MSE CSTOVMING <5 oN catia ace sta See 155 

MUberculatus'’..... -mengsmn- 22 173,174 bolloides:.-4. tase sc eet oe 155 

Snyder, John Otterbein. Description of dehiscens: 024.2255 - 22 155 

Pantosteus Santa-Anw, a New Species of Spharagemon sequale............:-....2..-- 74 

Fish from the Santa Ana River, Califor- COM ATE ck ii A asta cree 75 
SG: 2 39 eb S665 Capt ee eee See 33 VOUUSUGE a 35 seas ee 75 

CVE RPDS SES eS a ea eee ea nd0 S| EoemBEROMOTPHUS =: «cuss. Slee Oe. ee 199 

Hommocrinites eracilise ...........-..-..2.-- 474 BOVE. ae eee eee 199 

polariella peramabilis...............-.-.-.- 353 Meciplenee sass aee eee eee 202 
S001 ae SRO Soe aes eee eee 349, 350 moellendorffies.:...-.0.2.0- 202 

Blan Nee goo as] as Sth 352, 353, 354 SULCCTOI oo =e Same eee 201 

Sling) Se See ae eee eke ce 2 283, 286 temminclsilsss lo. 201 

Some Cases of Abnormal Arm Structure in Sphoeralcia angustifolia.............-...- 173,174 

Recent Crinoids, by Austin H. Clark-..-... BGA SPICE DOR pe ceo. ps nae ihe Sh Ce 717 

Some New and Old Species of Carboniferous NSF OJ CEL KING) 27d ghee Ay Bede ig Mean NA 430 

Fossils, by George Hl. Girty........-..--- 281 OleoOpEyChHIS ss occ eee eee 419 

South American Geometrid Moths. De- BATON saat 2 Nee ies oa ee es 420 

scriptions of New Species of, by William SPIN POraDTOLeat rs .ec ns t= Ses ee 296 

VU CHAR Sale 2 SS ee a OL Spimoghy poe iiielld see eee ee 356 

SCENES a2 S28 Se SOR ee Sera Lo.6lL, | Spirolina agelitinans:....--.2-<-.2-c--.2.2- 126 

Species. Notes on Some Western Orthop- (DS PINGIOCININ A: eet oes = Seen eee 119, 121 

tera; with the Description of One New, ACUUIMMETEO: So eee eee 119 

by Andrew Nelson Caudell ........-...--. 71 | ALT: eae a RE Tay, 119 
Species of Amphipodous Crustacea from limb ait ae soe = S222 eee eee 119 

the Gulf of Mexico. Descriptions of Four | CMa = aoe eS ets en eee 119 

New, by Arthur S. Pearse... -'......-..--- 27 | PISGAH 2 2s Ry ens 119 

Species: of Carboniferous Fossils. On Some DENIS ete Sees ae ee ee 120 

New and Old, by George H. Girty.....-.. ae | TS) SVE EMEA Di Ro} oh Let: oe ee ee ee 352 

Species of Cretaceous Invertebrates from SISCUIOGENSISE ws cons ss 22a eee ae 354 

Northern Colorado. New, by Junius Hen- SOP OCS emer 25s S008 ohn el oe ee 555 

(OUTS eee ae ee eee re eee 259) | Blexandent .. 482 55.250 544, 547, 550, 555 

Species of Crinoids, chiefly from the Collec- (USUI E 8 09 CS Se eee Ee eee M a eas 576 

tions made by the U.S. Fisheries Steamer AD EULADIS:5~ Set Se ek 545, 547, 576 

“Albatross” at the Hawaiian Islands in | DOWErSIe oo. ope cee. Dab bayonet 

1902; with Remarks on the Classification Claw ataess ee OR ee ts a 578 

of the Comatulida. Descriptions of New, =" dichotoma........ 545,547,549, 550,577 

Dye nuatinmbbl Clark 22. Sl ece oe ee Stee 209. | PRESUME US Pee cee os oe 545, 547, 549, 577 

Species of Fish from the Santa Ana River, Cali- | Stalked Crinoids from the Eastérn Coast of 

fornia. Description of Pantosteus Santa- North America. New,by Austin H.Clark. 205 

Anz, A New, by J. Otterbein Snyder. ---- 33 | Star from the Upper Miocene of the Santa 

Species of Half-beak (Hemiramphus mio- | Cruz Mountains, California. Description 

prorus) from Nagasaki, Japan. Descrip- | of a New Brittle, by Ralph Arnold....... 403 

tion of a New, by David S. Jordan and | Steamer Albatross in 1902. Foraminifera 

Nant Ce DIGKOTSOW: 1.525% os asieic Tens ce 111 | collected near the Hawaiian Islands by the, 

Species of Lizards from the Philippine Is- | by Rufus Mather Bagg; jr. -.....:....2..- 113 

lands. Three New, by Leonhard Stej- | Steamer Albatross in the Vicinity of the 

1S NS eee eee ee 199 | Hawaiian Islands in 1902. Descriptions of 

Species of Mollusksfrom the Pacific Coast of | the Aleyonaria collected by the U. S. Bu- 
the United States, with Notes on other | yreau of Fisheries, by Charles C. Nutting. 543 

Mollusks from the same Region. Descrip-_ | Stebbing, Thomas R. R., A New Amphipod 

tionsof New, by William H. Dall .......- 245 | Crustacean, Orchestoidea biolleyi, from 

. Species of Pleistocene Ruminants of the COStaTRICRt otis Str o cere a eee ee 241 

Genera Ovibos and Bodétherium, with ipusbelmmiamni a2 2 22222 2 eae a5 eh eae 286 

Notesonthelatter Genus. Descriptions of | [vslantchsctishte ake, eee ee ye ee 286, 287 

Two New, by James W. Gidley -.......... 681 inact eee ee ee rr aie 287 

Species of Saturnian Moths. Descriptions = | Stejneger, Leonhard, Three New Species of 

Three New, by William Schaus....-.....- 65 | Lizards from the Philippine Islands. ._.-. 199 

Species of Sea-turtles, One of them (Caretta Piste eT U Ke haar ie een eee ene. creme ee YS, Tey 574 

remivaga) New. On Three Existing, by helminthophora...... 545, 547, 549, 551,575 

CUPN GSE LEG 18 1 ae el Ee 183 | OMNIA See et a an oe ore 575 

Species of South American Geometrid Moths. 5] 8) 1810) ee ee eee aeerae eee 575 

Descriptions of New, by William Warren. 91 | Stenobothrus curtipenuis...............--- 7 

Species. The Crinoid Genus Eudiocrinus, | stenopelmatus fuscus:e-.. 222-2... 2c Ss es 79 
with Description of a New, by Austin IT. | Stephanocrinus gemmiformis.........-..-- 412 

(O1Oinl ie as tate Sec ears aa tbs oe eee eee 271 OSZO0deNSIS|2.2-. 5 5s2o0ee- 412 



774 INDEX. 

Page. | Page. 
Story of David and Bathsheba.......-.----- 742") Deinostoma = 222 - seca ssh =a)-aee ee see eee 256 

Judith and Holofernes........--.- 743, 744 polituim’. sj. 5.2 dees ee ee eee 256 

thee oldentcaliae: -ee=e = eee eee 743 Delesto. sc-acagaicek ch evt.c oe =a ee eee 553, 554 
Strata of West Tennessee. The Late Nia- | Pelling W022. {85-2 ee sa aeee eee 348, 358, 367 

garan, by William F. Pate and Ray S. | albarial nos. 2. Joes ao seek yee 348 

Basslen2 i230 Fads 02: cance ee eee 407 | CONJeStA.. 5 2es eee eee ee eee 351, 354 
Strepstdurg..caeceaa-asee cee eee 370 eEburnea, 2 = 28 26..0s5 2s 012 eee ee 367 

Califomicane seeeeeeeee eee 349, 356,370 | LORENZ OCNSISHe se enese ee 348, 349, 356, 367 

OTELONENSISS eae ae eae se eee eee 370 | FUDESCENS | 52:5. 555502 eo ee eee 367 
Sfrepsizupaticd os". ee eat es wee eee 10% | Relmatettix hesperus. 32222. ==. eee 73 

aADerTaNs sfem.ss as eee oe 101 | Tennessee. The Late Niagaran Strata of 

Sfriatoporauronensis se. e eo: sees eee 25 West, by William F. Pate and Ray S. 
Strophomena planodorsata.........-.----- he ne) Bassleta. 2 3.5 ceca cee eee ee 407 
Structure in Recent Crinoids. Some Cases of Terebratalia ii j52c-Senes docs 0 oe eee 347 
Abnormal Arm, by Austin H.Clark........ 265 oceidentalist: 2:22: 5-==e=-ee= 350 

Study in the History of Conventional De- | Terebratulina: tejonensis. =... 222-2 sseeeeeee 347 

signs, based on Materials in the U.S. Na- Tertiary Fossils from the Santa Cruz Moun- 

tional Museum. Decorative Designs of | tains, California. Descriptions of New 

Alaskan Needlecases: A, by Franz Boas.... 321 | Cretaceous and, by Ralph Arnold........ 345 

Stvylometrasseaw. _ sha eee eee seek meee 211,580! |. Pestudow ss: 2s. (522. eees ee ee ee 188, 192 
Subdivision of the genus Dalmanella into | Letraodonthispidus=..-2-+s-.. 2 eee eee 616 

SPOCLES He nese eC eee eee eee 43.) Pétraodontidse: 2 23222022 ss ese ee 616 

Subspecies. Mammals collected in Eastern Textularia .3.- 2.223 2. 22205. 2 ac eee eee 130 
Sumatra by Dr. W. L. Abbott during 1903, | agelutinans 2... -5-2--ne-e eee 130 

1906, and 1907, with Descriptions of New porrectacs-.--- seas 130 

Species and, by Marcus Ward Lyon, jr..-.- 619 BS PeLaa< a2 et ee see ee 130 

Sulphide (Oldhamite) in the Allegan Meteor- foliumM : 2 22.4:.6% -2ss552-5 ee eeeeee 130 

ite. On the Occurrence of Calcium, by Sramen). 07. ese ise ee eee ee 130 

WirtJE assim s<6sc45-.050 secaas sane eee 433 | quadrilatera=—.)-~t2ce-eeeeereee 131 

Sumatra by Dr. W. L. Abbott during 1903, TUBOSA Soo 5d 2-5 0. ee ee 131 
1906, and 1907, with Descriptions of New sapittula...: = 2c..ckeee cee eee 131 

Species and Subspecies. Mammals col- siphonifera .: 525. scons -eeeeeeee 131 

lected in Eastern, by Marcus Ward Lyon, | trochiis-=: =s--2 32.5) = eee cyeplat 

UDA .e Sons oe Soe eee essa se eee eines 619 | ‘Textulariidee-— = ..-222 22222-2222 22 eee 130 

SUTCUIAL <2). Se ease sere oan ere eee eee 248 | Textulariinee. = ..2..-22.. 2. . 326s s eee 130 

‘Sus barbatus cc - seen ee eee ae eee 626 | Thais... 225ese0.2 2.500 1-ce- ee eee eee 388 

Ol Saks gee oe tee ee Ge eee Se eee eee 626 | canaliculatus:=..2- 22. =e eee 356 

VilGAtUIS: aoe ese span cec soe eee eee 626 | CTIspatal. o2 2.52.2 3052. oS eee 353 

Susanna and the Blders-=-------82---- === = 743 | ostring. ..2..5-2462.-2525> 3-6 eee eee 355 

Syivilasus pinetiS=s= 22. -.64-+ eee ee 691,692 | trancosanan=--.:2--.-2 eee 355, 356, 388 

Syinbosityrrellio.2 2-0 seesse <a eee ee 682 | Thalamocrinus cylindricus.....-...-..---.- 419 

Symphalangus syndactylus.-......-----.---- 675 OVATUS <o siren sae 419 

SyManee ja vennicOsa se seem eee eae 616) | Thalassometra. .. 4... .5-- 213, 222, 310, 318, 482, 539 

Synenathidcet: 22 - ec meese. eee ee 3 alboflava. =: 22.5: eeeeeeees 318 

Systematic Position of the American Ante- aster... 226¢2c5--2 eee 305, 310 

lope. Remarks on the Horns and on the, | COMpTessa.. : -- = eo. eeee 225 

by Marcus Ward Lyon, jr.......---------- 393. | crassicirra. --- 214, 225, 228, 229, 539 
iPable\centete.. sec ee eee eee 722 | delicata: 2222-2 -ce 214, 225, 229, 539 

Tablets for decoration of booth. .....--.....- 725 | diadema.< ...- 22 s5s-seseeeer 318 

Malitridse = a5 ee a2 soo eee ae 241 | fisheri_.-.- 213, 214, 223, 226, 229, 540 

PRSL EOS Ae t-te ee eee 241 | pizantesee ce seeeee 214, 222, 225, 229 
TalorChestia - 2 -...2 sijelo eee eee 242 hana... .se's/34252 ee eee 318 

Tampico. Notes on a Collection of Fishes hawaiiensis..-.....--- 214, 223, 228 

from the Gulf of Mexico at Vera Cruz and, | komachi.. = 225---eseee 305, 311, 540 

by David S. Jordanand Mary C. Dickerson. 11 latipinnd=-5-ees-e eee 318, 319 
Tapesistaleyi.......--- sisent pee eee 352, 353, 354 OTiON ..o Ss 2255 s2eoe ee 225, 226, 310 

CENeMiIM Ae oe ae ee 354 pergracilliss2-)— "sees 540 
‘assin, Wirt,On Meteoric Chromites---..---.- 685 pubescens'-.so25 5 sseeeeeeeee 318 

On the Occurrence of Calcium quinquecostata.....-.------ 310 

Sulphide (Oldhamite) in the Thalassometridz.....-...---= 210, 211, 222, 310, 318 

Allegan Meteorite.......-.--- 433 |) "Thaumaitocrinids.... 24. .24.- lessee 210 

"Pepulifera.-. 3... ok. Sac osee ane eee ee 282,294,295 | "Phaumatocrinus:.-..--5+---222-seeeeeeeee 269, 540 

SrMatae Sane eee eee 294,295 | TenOVatus:= .- 22 -eeeees 540 

deformis 2-50 e tene sere es 294 | Thaumatometra........-.---+-.-- 211, 274, 318, 540 

KeanSAaSensiSt jee eee eee 295 altermata. <a. =e 265, 318, 319 

typicalist-+)eets-no hea ener 295 comaster. |. 2222. -=ee 232, 540 

ae 4 ll — 

cle me Ts ee 



INDEX. 775 

Page. Page. 
Thaumatometra isis ..........--..-+-.------ 233 | Trimerotropis cerule WHOOUIS ase tee ee TS 

LET OS SSE OOO CRCe 231, 318, 541 cterulelpes=7-... eee er see eae 75 
Bee major n —. -. cp... - tees =~ 423, 425, 430 Citritias. ence ste oe ie 75 

TAT ooo acaoceeepenenp sae 423, 425, 430 kéobeleiacsss shee eee 715 

Thecurus sumatre......-........------.--- 649 monticolas-2 20k, ae 75 

Therapon jarbua................-------+--- 611 ODSGUTHS:: oo) bee oes 75 

_ Theraponidw......----..-------+--+-+---+- 15,611 SUBUISUSS. 05 sn conaciee ee eee ee 76 
Wy pti) oo. so36se6shone poss beceee SobecEeoaaE 59 | texant-¢..-\ ces eee ee 76 
Thiemella. The Dalmanellas of the Che- | vinguiateac cc... Ae 71,76 

mung Formation, and a closely related | Similis. aes 76 
New Brachiopod Genus, by Henry 8. Wil- Triscgedecacnimos............-------e--2--.- 541 
BTS See eee oe oslo sle «nice ens aac BOT FMGORHUONS os USS: bec ook DAL Eee 349, 353, 360 

Thiemella villenovia..............- 41, 44, 50, 60, 61 | Galifornieumie: 5240) cose ee 361 

Thracia trapezoides....--..-.-.---------- 349, 354 | mi Meilass fees see -2 347, 356, 360, 361 
Three Existing Species of Sea-turtles, one of | Tritonofusus....... ROU St), py a 249 

them (Caretta remivaga) New, by Oliver (Plicifusus) kelseyi............. 249 
Ss SES See age See ooe see se ean 183 | LECuTOStLISe pa-2 a7 ses eee 249 

Three New Species of Lizards from the Reabrechar mma, See a= eee soe oe aes eee 128 
Philippine Islands, by Leonhard Stejne- irregularis clavata............ 129 
TGP acocodogeck ganenne na gasaeeoesaeoeaeosee 199 | liguifonmish eo eee 128 

Three New Species of Saturnian Moths. De- | PAUcioOcwlatee aoe ee eee 128 

scriptions of, by William Schaus....-..--- 65 | PIGteUSett saan le le ee ee 128 
INES RECO CISS Re See he BOER an Se Beno nenn Sooper 347 RIN CONSE Ss eee a ee 129. 
Thysanecrinus milliganae...........-.-..-- 419 trusillate: .-..5. 2. (ee pee 129 

Mh ysanOmMetran s-2. 2-232 s5--~ <= ZU Atay o ko. We eB rochamimininee:-<- o-.<.--222-4-.-4.0 isos oe 128 
RenelOndes~ oeneee aac Sls miernrochitacostellatass: ce. 2. -2-nc sono eee ee 353 

Thysanopyga fractimacula...........-....- 108 | Troostocrinus reinwardti...................- 4S 

MIPTISTLCUA = ¢- rs Sac = --- 108,109 | Trophidoleptus carinatus..................-- 430 
OQRORN Assos 8 sere one ae LOSS et ropidop hors. 5-25.45 se5-2csacee seer 199 
a tees: See iaye eee ee 108 ROO Keir 21s ets ee eee 204 
PLU COONS eens eset 109 TMUSAMAMUS! le) en 202 

Mimelanine 71a. cates talent eset act le = am ot SIO mH MLO MOMe tases... 855 a.2-oee see 211, 275, 315, 541 
Ties pal ea ee eee epee 83, 86, 89,90. | oe ee ea RES: 305, 315 
Top piece of the Holy Arkin the Synagogue. 70 Canin alters sk <= so kee 217, 268, 315 

PPOLALSCTOUW ). oan ee sees sn sosceseses2= she 100 sA0venl e Tropionnetrideee- 22). 2 ose ui eee 313, 318 

G3 FST es bes Ce eee ere tees eae Oda CUO UMNN Ass S25. See sain =! tyke i 157 

parchment =... - 2s sectee sae ose 707 akmeniamal x54 2: 5.25 2s te ole 157 
OnnanimaeMmertellar. <j). 22.9-2 52-5052 ences 353 dittempleiscs 5252 eek ee 157, 161 

BUR AGCHEMUYS ere tas (sia scisaicis nace cieiscnic sie wsi-/eisies 192 PTOSSBNUPOSAL sn eae en eee 160 

®rachyearditm= =. ...--+ Seale ae meee ctoe Se ob Sete 378 | aidingerii yee t-te Saco 157, 158 

rach ythachis kdowal. <0. oe senecs oso- ev 75 | lopatulacens- coca tee ie cee 158 

Tragulus fulvicollis....... Rapa ere 628, 630, 631 MUNG Ula Sse ee oe ere eee 158 

eMC eae uence Saceoe eee cee 628, 630 DEECINCtAL CS Sees eee oe 158 

Kame ht) eee oa Pee ee 631 Pyemicaetes 22 ete so eeee 158 

Lonvipesa=< ses se55-25 628, 630, 631 metulvenssee sos see ee eee 158 

DIA Ue ee letwictcia(> serials casieisigie = ice alms 628 UMZETIANAS <5 Seon secs e. 158 

UES SoS eae ee ae ae ee 630 Wwuellerstorfi-<2-2 50-272 5se 520" 159 

Tray made of lead, coppered ............... etch nee aa a CASAC: «saree = oro-4 soe oe 2 oes 661 

Mretocidaris perplexa.. = oo.cc 222... eccecss- 359 ferracinede- 3) 526 Eee 660, 661 

Tribe Anthonomini. Descriptions of New demissa.........- wn eesaeae 661 

Curculionid Beetles of the, by W. Dwight SIACOs Sa) 502 specs oi) ke eee ee oe 661 

(PIaree ee 2s. coe: whtes BNE ea Sao a 17s hal Ment SLU Ey Cel 8 Cees ics AR re I ec ne ore aay 2 373 

PMCROMOUTA)s 2.23 Seca see 211, 212, 217, 541 santacruzana....... ...-. 349, 356, 373, 374 

(215) 0/2) 7: eee eee ea 229,459,541 | Turris....... pe Aes TEMS Set Bee ore 247 

WORE COLTS: acat oe 213,217, 228, 229, 541 (Antiplanes) diaulax..._- Seo see nee 247 

SETCNO POU see as gio eae hace oases fe 567 (Surenia) haleyonis: =o. 2-2. eee 248 

attenuatum ......_. Ab USAT HdO 567 e erritellas. 22 51 tL son soe sae eee 348, 358. 
SRIGHOUEOLISeceee es = 2. oe ee aaa” 254, 255 GHIGOenSIS2= <= .2e he eee eee 358, 

eel Sey haere eres freee oie 254 hoffmani....-... eee ae aaa 358 

Mrchystasciculate,. .- 2.222225. .2252s2e-2~- 649 INCZiDN aR t a ean een oer ee 350. 

THBONO US ee Boe eC. oo saeco ase 649 QUOVAN a ere ae wees oaee. sae ee 350: 

Mrisonisg: Cvansiana. 222. -5...--s2--so05 sn 347 pescaderoensiSi:..-as ee em 347, 356, 358, 

Heese Soe ee mee sw senor cin cica 347 | Two New Species of Pleistocene Ruminants 

ePLOP Ns LMM SCAN: o< Se <2 5- sce wines «acl 121 of the Genera Ovibos and Bodéhterium, 

beivarinatal oes. ose sess S es ac 122 with Notes on the latter Genus. Descrip- 

Trimerotropis albolineata...............-.- 75 tions of, by James W. Gidley.............. 681 



776 INDEX. 

Page. | Page. — 
Ua eee Ne a ae 23 | VeraCruzand Tampico. ‘Notes on a Collec- 

Musson S39. eee eae 24 tion of Fishes from the Gulf of Mexico at, 
(ginitacrimus/SOCla)l ish ets 265, 269 by David S. Jordan and Mary C. Dick- 

Uimibellula see. 2 oe soe Sree eeeee 545, 547,563,.005" |"! \GLSOD2 220202. py. su eece see 22 eee il 
carpenteri.......... 545, 547, 550, 551, 564 | Vermiculumi ¢lobosum~s2--2-- 52-25 -ee eee 14 
gilbentisc: j--c-c-=- 545, 547, 549,551,565 | 13 {: een PRE Ee 141 

huey. <236 ahao. cee eee 564 oblonga..:<..3: 2. eee 121% 

jordanioe sae sec 545, 547, 549, 550, 551, 564 Verneuilina ..\: 2.52 shee 131 

mapniflora co. 2 pp se ones 564 | PLOPINQUa-.5255>-2 eee 13194 

LhanlossholeG eae So een 545, 563 spinulosa:...< 2-2 es 13255 

Gimibrinatcoroides= 5 -se esse ae eee ae eee 18 | Verrucella bicolors:2=--22-- == 546, 547,549, 550, 597 
Uncinulus stricklandi. 413, 419, 420, 421, 422, 425,480 | Vertebralina...._...............-..-.------- 123 

fennesseensis 2-2-2 e=- aes eee 421 insignis... 5325 53 123 

Uncleocrinus verneuillianus................- 430) 1) Wespertilioimibrica tus: =. 252-22 oe eee 667 

Uneleospira concentrica.......-.---------- 420, 421 muricola).< 235-6242 se eee 667 
United States National Museum. The Col- Val pylus. 326 -..co-e eee eee 666 

lection of Jewish Ceremonial Objects in Vesperugo.imbricsithshas.- esse 667 

the; by, Gyrus: Adler and I--M: Casanowiez= “701 (|) \Wirguling)—2 --o22- ao eee 116, 136 

United States, with Notes on other Mollusks SQUAMOSAy 225) 2355 =e eae See 136, 137 

from the same Region. Descriptions of striata 222-5. oe eee 137 

New Species of Mollusks from the Pacific Viverra, ? binturong. 2232)... see eee 651 

Coast of the, by William H. Dall_.....:.-- 245 PYMNUTS 2. 22.2 eee 663 

Upper Miocene of the Santa Cruz Moun- hardwickil <. 2.6 -2:2i5:ee2.seseeeee 657 

tains, California. Description of a New hermaphroditas- 2S:2.—- = -- eee 654 

Brittle Star from the, by Ralph Arnold.. 403 linsang)...2-.£2 229240 aoe ence Oe 657 

lUirsus)malayans=eee eee eee eee 660 : tangalunga 5 2......5.2 seco eee 657 

U.S. Bureau of Fisheries Steamer Albatross VOlUbai2 25 as. a5 8 sa eee eee eee eee 354. 

in the Vicinity of the Hawaiian Islands in Volutoderma abbottt=--4------ 452 eeeeee 261 

1902. Descriptions of the Alcyonaria col- ambigua --.. 2) 2A eee 261 

lected by the, by Charles C. Nutting....-. 543 angulatus = 22-22 cesses 261 

U. S. Fisheries Steamer Albatross at the biconatuss:22..ce aes noe 261 

Hawaiian Islands in 1902, with Remarks biplicata-2- 52:5 s-e-—eeeeeee 261 

on the Classification of the Comatulida. clatworthyi- 332-252 260 

Descriptions of New Species of Crinoids, Galli. suck: 2 see eee 261 

chiefly from the Collections made by the, | dilleri . --....22 32.6505 eee 261 

iby Austin EH... Clark = seeess eee 209 | gabbi..- 2 2c225.2 Jee Soe eee 261 

U.S. National Museum. Decorative Designs | gracilis): 50562). -c Se eee 261 

of Alaskan Needlecases: A Study in the NASUGUS V2 = 2' 2 = Sse see eee 261 

History of Conventional Designs, based | navarroensis.. -=2 22 2ssceese 261 

on Materials in the, by Franz Boas......-- 321 4 protracta..-\.02 22. eee eee 261 

U. §. National Museum: Schizopods from | SUCIONG 23526 2 e se oe eee 261 

Alaska. Schizopod Crustaceans in the, by Key. ¢:h 0: ee eS ect Soos= 261 

‘Arnoldi brs (Ortmann eee ae eee 1 texturatus S322. 261— 

Uvigerina. A 5. foe eee ee eee 116,150 | Warren, William, Descriptions of New Spe- 

aneulosas-c-so eee eee 150 | ciesof South American Geometrid Moths.. 91 
asperula la: xen 2 eee 150: | Webbinas:. 222 2: 2c22.6.6ee. 55 129 

var. ampullacea......._- 150 clavata...:. jf2252-222 eee eee 129 

auberiana........._- 150 | West Tennessee. The Late Niagaran Strata 

canariensis....... = AS eae 150,151 | of, by William F. Pateand RayS. Bassler. 407 

Vals SUaiee ss eee 151 , Western Orthoptera; with the Description 
interruptas= 5: ss eee eee 151, of One New Species. Notes on Some, by 

PYHMiea este eee eee 151 ; Andrew Nelson Caudell.._....._...2:2.22: 71 

(Sagraina) dimorpha.............- 152 | Williams, Henry Shaler. On the Revision of 
LenwUistriatare eee ose eee 151 the Mollusk Genus Pterinea, Goldfuss —-- 83 

TITUS See oe ee ee 151 | Williams, Henry Shaler. The Dalmanellas 

Vaginulina,. s82. 96. ese eae oer ee 145 of the Chemung Formation, and a closely 

legumeniaes 2s eee ee 145 related new Brachiopod Genus Thiemella. 35 
tricarinatuma. o2e-e eee 145 | Wilsonia saffordi.........--.- 413, 420, 421, 425, 430 

Walenciennea..<: (iste eee ee eee 19 | Wine glasses.22.2223.: 5-2 ses 9 5--e eee 721 
Vaqueros (lower Miocene) species..._.______. 375 | Wrapper for Torah’ seroll)22 2-52 - ee eee 707 
Veilsofitbes Holy Amik = eee ree ee 704, 705 used to carry child to Synagogue. 730 

Venericardia= te 2a: -sese nso ee ene eee 348,380 | Xanthichthys lineopunctatus........------ 616 
barbarensiss2) 2-2 =eee er eae 380) | Xanthorhoée verarisiess: 22-2 o-e ee eee 102 
MmOntereyanas 925.2252 e 351, 380,381 |) Miphidion saltanss-=--2s5-=---=s2—= eee 78 
VENLTICOSS ss en ae eee eee 380 VICINUM sz 3. cores oce eee eee 79 

Wenusipertenuis=ssoss- 0 eee eee 353° || aX ystrenla Kapas. 22.2 sec. oes ose ee eee 603, 610 



Cel INDEX. 

Page. Page. 
“GGT Ao eee CEE Bee ae 256, 376,382 | Zenometra pyramidalis.............. 221, 237, 642 

COOVT) Oa (8 Ss Je ne ae ee ea ae 354, 382 triserialis......... 213, 219, 221, 229, 542 

ensifera, new variety plena.......... Pa TA i aihy a0: 2 ¢:1} 0] 9) Olean en mnie ree eI ba 354, 355 

BOE TESH A atte. <= coe Soe sk 348, 349, 351,377 | Zohar, cabalistic or mystical commentary 

[ENE (E20) ENGL Ae eres ee ee ee 256 on thePentateuehi. 2... 5.4cccs seen eke 744 

TELS FIMO S65 S SOR AOOB eee ACE eas ZOO VODA eV OLUGWIA. ae vom nc cae ae sa cee eee 211, 276, 542 
submontereyensis............. 350, 376,377 Hharvinubise..cncssccon ee eea ees a 71 
supramontereyensis.......... 352, 356, 382 KOCHI OM 22 hiss2c7 ae see ee 542 

Zanclopteryx conspersa...-........-..-.-... 93 miCrodiscuigys!-...-<-esree seek 524 
BRCNGMGUIR. foee co 25c ane ese oe 211, 212, 219, 221, 541 rUbrOnavas 2 35. siee eee eee 271 

IELDIHIAIIB:  wiclerc's coc Seams -c'o5e = 22) INAV POmeuridse ==. .c.cc<- 24.66. 210, 211, 276, 307, 317 

O 



ann 

> : =i v 
, : ar A 

inf - | ae < 

* . — 

=o 

bie ie i : 

; 

aI 

L 
\ 

a 

se 

“ 

mM 



a 

wii ok i 
ty Uber gay rt 







Bho 
Nei eM. 

i nt 
i with 



, ae) 
Pa BN 

Sine nt | 
Ws, ry. ae 4 

oy og ,' 

hs ny: 

a ee 




